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HacTtoawunn [OOKyMEeHT pacnpocTpaHseTcss Ha pacxogoMepbl-
cyeTynkn ynbtpassykoBble «B3JIET MP» c umdposon obpaboTkomn
curHanoB ucnonHeHuns YPCB-510V 1 v npegHasHayeH afisi 03HaKoM-
neHus Nonb3oBaTens ¢ yCTPOUCTBOM YIbTPa3BYKOBOro pacxogomMmepa u
NMOpsiAKOM €ero akcnnyaTaumm.

YacTb | cogepXuT TexHu4eckoe onmcaHue, nopsaok obenyxuea-
HUA 1 METOAMKY MOBEPKM pacxogomepa, YacTb |l — nopsaaok ncnonb3o-
BaHWs ero nNpu aKcnnyataunm.

B cBA3n ¢ noctosiHHOM paboTon NO YCOBEPLUEHCTBOBAHMIO Npubo-
pa B pacxogomepe BO3MOXHbl OTNINYMS OT HacTOSLWEro pykoBOACTBA,
He BNUAIOLLME HA METPONOrMyeckne xapakTepuUcTUkn n yHKLUNOHaNb-
Hble BO3MOXXHOCTM npmbopa.

MEPEYEHb MPUHATbLIX COKPALLEHNI

Dy - AMameTp YCrOBHOIo Npoxoaa;

B - BNOK UCKPO3aLLMTHBIN;

BK - Briok kKoMmyTauuu;

BUI - BCTPOEHHbIN NCTOYHWNK NUTaHUS;

BIl - BTOPUYHbIV N3MEPUTENbHbIN Npeobpa3soBaTens;

KKW - knagkokpuctannnuyiecknmin tHQnkKaTop;
MBIl - NCTOYHUK BTOPUYHOIO NUTaHUS;

ny - U3BMEPUTESTbHBIN Y4aCTOK,;

HC - HelTaTHasa cuTyaums;

MK - NepcoHarnbHbIM KOMMNbIOTEP;

M - NepBuUYHbINA NpeobpasoBaTenb pacxoaa;
M3A - npeobpasoBaTenb 3MNeKTPOaKyCTUYECKUN;
Y3C - ynbTpa3ByKkOBOW CUrHar;

YK - YCTPONCTBO KOMMYTALUNOHHOE;

YyC - YCTPOWCTBO Cornacyouiee.

* % %

e Pacxodomep-cuemyuk ynbmpa3ssykoeoli «B3JIET MP» 3apeaucmpu-
posaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P® nod
Ne 28363-14 (ceudemenbcmeo 06 ymeepx0eHuu murna cpedcms u3-
mepeHuti RU.C.29.006.A Ne 57386).

e Pacxodomep-cuemyuk ynbmpa3seykogol «B3JIET MP» e3pbieo3auu-
WEeHHO20 UCrosIHeHUs coomeemcmeayem mpebogaHusiM HOpMamueHbIX
0OKYMEHMO8 K 83PbI803aUULUEHHOMY 31ekKmpoobopydoeaHuro U pas-
peweH K npuMeHeHuUr Ha noOHad30pHbIX rpouzeodcmeax u obbekmax
COe/laCHO MapKUpOBKe 83pbi803auyumail.

e Pacxodomep-cuemyuk ynbmpa3ssykoeoli «B3JIET MP» coomeemcm-
gyem mpebogaHusM TexHu4eckoao peanameHma TaMOXeHHO20 Ccor3a
TP TC 020/2011 «3nekmpomasHUmMHasi COBMECMUMOCMb MEXHUYe-
CKux cpedcme» (peaucmpalyuoHHbIU HOMep OeKkrnapauyuu o coomeem-
cmeuu TC N RU [J-RU.AB72.B.03504).


http://www.vzljot.ru/

FTAPAHTUU USTOTOBUTENA

I. N3roToBUTENb rapaHTUpyeT COOTBETCTBME PacXoOMEpOB-CYETUMKOB YyNbTpa-
3BykoBbIXx «B3JIET MP» c umdppoBon 06paboTkonm CUrHanoB WCMOHEHUS
YPCB-510V i TEexXHMYeckMMm YCrioBuMsM B npefenax rapaHTUAHOINO Cpoka
25 mecsL ¢ JaTbl NepBUYHOM MOBEPKN NpY COBMIOAEHMM Cneayowmx YCroBUN:

a) XpaHeHwe, TPaHCMOPTUPOBaHME, MOHTaX W 3KCnryatauus usgenvs
OCYLLEeCTBNATCA B COOTBETCTBMM C 3KCMNSlyaTaunoHHOM AOKYMeHTauu-
en Ha u3genve;

0) MOHTaX 1 NyckoHanago4Hble paboThbl BbIMNOMHEHLI B TeyeHne 15 mecs-
LueB C AaTbl NEPBUYHON NMOBEPKN C OTMETKOW B NacrnopTte nsgenus;

Mpun HecoGnoaeHUM ycroBust NyHKTa 16 rapaHTUMNHBIA CPOK 3KCnnyaTauum
cocTaBnsieT 15 MecsiueB ¢ AaTbl NEPBUYHON NMOBEPKUN U3LENUSI.

NMPUMEYAHWME. [Jata BBOA4a M3Zenusa B aKcnnyaTaumioo 1 gata no-
CTaHOBKM Ha CepBUCHOE OBCHyXMBaHME YKa3biBaAlOTCA B nacrnopte Ha
nsgenve B pasgene «OTMeTKM O npoBedeHun paboT», 3aBepsrTCA
noanNuUCbio OTBETCTBEHHOIO NMLA U NeYaTbio CEPBMCHOrO LIEHTpPA.

[I. FTapaHTUMHbBIN CPOK NpoafeBaeTcsa Ha BPeMSA BbINOSTHEHUS rapaHTUMHOIO pe-
MOHTa (6e3 yyeTa BpeMeHu ero TpaHCNoOpPTUPOBKMK), ECIN CPOK NPOBEAEHNS ra-
PaAHTUAHOIrO PEMOHTA NPEBbLICUIT OAMH KaneHO4apHbIN MecsL.

[ll. U3roToBUTENb HE HECET rapaHTUNHbLIX 06A3aTENLCTB B CNeayLWnX Crnyyasx:

a) OTCYTCTBYET NacnopT Ha usgenue ¢ 3anosiHeHHbIM pasgenom «Ceuge-
TENbCTBO O NPUEMKEY;

0) nsgenue nMeeT MexaHU4eCcKMe NoBpeXaeHUs;

B) usgenue XpaHunocb, TPaHCNOPTUPOBaNoCb, MOHTUPOBANOCh UMK 3KC-
nnyaTMpoBanocb C HapylweHueMm TpeboBaHuIi IKCnyaTaumMoOHHON A0-
KyMeHTauumn Ha n3nenve;

r) 610 gonyuweHo 3amep3aHune (nepexod B TBepaoe hasoBoe coCcTos-
HME) KOHTPONUPYEMOM XMOKOCTM B U3MEPUTENBHOM Yy4yacTke (Tpybo-
nposoge);

A) OTCyTCTBYET Unu noBpexaeHa nnomba ¢ NoBepuTeNbHbIM KNeNMOoM;

€) u3genve unu ero coctaBHasi YacTb NoaBepranock pasbopke unu gopa-
boTke;

X) He Bbina oTnpaBrieHa 3aBepeHHasi KONMA NPOTOKONA MOHTaXHbIX U NyC-
KOHanago4yHblx paboT B cepBUCHO-TexHM4Yeckoe ynpasrneHve 3A0
«B3net».

* % %

HEI/ICI'IpaBHOG mnsgenne ana BbINOJIHEHUA FapaHTI/IVIHOFO peMOHTa HanpasB-
AeTcAa B peFI/IOHaJ'IbeIﬁ WK rosIOBHOM CepBMCHbIVI LEeHTP.


http://www.vzljot.ru/

1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyetumk ynbTpassykoBon «B3JIET MP» wncnonHeHus
YPCB-510V 4 npegHasHayeH Anst uaMepeHns cpegHero o6 beMHoro
pacxoga n obbema HeddTU U HedTeNnpPoaYKTOB (B TOM 4YMcre MasyToB
npu Temnepatype ot 60 °C), a Takke OPYrnX BA3KUX XKNOKOCTEN B Ha-
nopHbIX TpybonpoBoaax.

Pacxop,omep MOXET BbIMNOJIHATL N3MEepPEeHNA OAHOHanpaBJI€HHbIX
NN peBepCuUBHLIX NMOTOKOB XNUAOKOCTU B LUMPOKUX AMarna3oHax Temrne-
paTypbl N BA3KOCTU B pa3JIN4HbIX YCINOBUAX SKCryataunn, B TOM 4Yncne
BO B3pPbIBOOMACHbIX 30HaX.

Pacxogomep MoXeT NpUMMEHSTbCA B HedhTerasoBow, XMMUYECKOW,
MeTannyprmyeckon, aHepreTM4eckon u gpyrmx oTpacnsx NpoMblILLfeH-
HocTW. Pacxogomepbl MOryT MCMNONb30BaTbCA B COCTaBe MHopmauu-
OHHO-U3MepUTENbHbBIX cUCcTEM 1 Komnnekcos, ACY Tl u T.4.

1.1.2. Pacxogomep-cyetumk ynbTpassykoBon «B3JIET MP» wucnonHeHus
YPCB-510V 4 obecneymBaert:

- U3MepeHne cpeaHero oGbLEMHOro pacxoda XWaKocTu B TpyGonposoae
AN no6oro HanpasneHns NoToKa;

- onpeaeneHne obbema XUOKOCTM HapacTaloLMM UTOrOM OTAENbHO ANS
npsMoro 1 obpaTHOro HanpaBneHus notoka M ux anrebpanyeckon
CYMMbI C y4€TOM HarpaBrieHNs NOTOoKa;

- onpepeneHne Tekyulero 3Ha4deHusa CKOPOCTU 1 HanpasfieHUA MOTOKa
XNOKOCTU,

- 0O3VpPOBaHUE MnpeaBapuUTenbHO 3aQaHHOIO 3HAYeHUst 0ObeMa XMOKo-
CTU UMK [03MPOBaHUE B PEXMMe «CTapT-CTOM» WU onpedeneHne npu
3TOM BENUYMHbI OTMEPEHHOW [03bl, BPEMEHU OO3MPOBaHNS U CPEOHETO
3Ha4yeHus pacxoda B NpoLecce A03NPOBaHuS;

- BbIBO4 pe3yrnbTatoB U3MeEpeHUA B BUAOE TOKOBbIX, YaCTOTHO-
MMNYINbCHbIX n/vinn NOrM4ecknx CUrHanoB.,

- apXvMBUPOBaHWE B 3HEProHE3aBMCMMOM MamsATV pe3ynbTaToB M3Mepe-
HWIA N YCTaHOBOYHbIX NapamMeTpOB;

- BbIBOL, U3MEPUTENBHOW, ANAarHOCTUYECKOWN, YCTAaHOBOYHOW, apXMBHOW U
Apyron nHdopmMauum Ha gucnnen nHaukatopa, Yepes nocregoBartesb-
HbIn MHTepdgenc RS-232 unm RS-485 (no otgensHoMy kabento, no Te-
NeOHHbIN NIMHUKN CBA3KN, NO paauMoKaHany Unn KkaHany CoOToBOM CBA3N),
a Takke yepes uHtepdgenc Ethernet;

- BO3MOXXHOCTb MPOrpamMMHOro BBOAAa YCTAHOBOYHbLIX NapaMeTpoB C y4ye-
TOM UHAMBUAYaNbHbIX OCOGEHHOCTEN U XapaKTepUCTUK 0ObekTa nsme-
peHus;

- aBTOMaTUYECKUM KOHTPOJ1Ib U MHOUKaUUO HannMyna HewTaTHbIX CUTYya-
LM 1 OTKa30B, a TakKe 3anucb B COOTBETCTBYIOLLME XypHallbl UX BUOA
N ONNTErIbHOCTU,



- 3aLUUTY apXMBHbIX M YCTAHOBOYHBIX AAHHbIX OT HECAHKLIMOHUPOBAHHOMO
AocTyna.

1.1.3. JonosiHMTEeNbHO K OCHOBHBIM (PYHKUUSAM B pacxogomepe npegycMmoTtpe-
Ha BO3MOXHOCTb OonpefeneHusi MaccoBOro pacxoga u Maccel paboden
XNOKOCTW, O3UPOBAHUSA MO Macce, a Takke aBTOMaTU4YeCKON KOppek-
LUUKN YCTAHOBMEHHbIX 3HAYEHUI NITIOTHOCTM N BA3KOCTU paboyen Xunako-
CTM Npu U3MEHEHMM TeMnepaTypbl U 4aBneHus B Tpybonposoae.



1.2. TexHNn4YeCcKne xapakTepmuCcTuKun

1.2.1. OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM pacxogomepa MNpUBEAEHbI B

Tabn.1.

Ta6bnuua 1
HavmeHoBaHve napameTpa 3HayeHve napameTpa Mpym.
1. nameTp ycnoBHOro npoxoaa Tpybonposoaa,
Dy, MM ot 10 go 5 000

2. TemnepaTypa KOHTPONIMPYEMOWN XMAKOCTH, °C oT muHyc 30 go 160 MNpum.1
3. Hanbonbliee gasnenune B Tpybonposoge, MlMa 2,5 MNpum.2
4. HanpsikeHue nutaHus =24 B Cm.n.1.2.6
5. MNoTpebnsiemasa mowHoOCTb, BT He Oonee 12
6. CpegHsist HapaboTka Ha OTKas, 4 75 000
7. CpegHui CpoK cryx6bl, net 12

NMPUMEYAHNA.

1. ,D,OHyCTMMbIVI anana3oH TemMnepaTtypbl 3aBUCUT OT UCMOJTHEHUA NMPpUMeE-

2.

HAeMbIx NpeobpasoBaTtenen anekTpoakycTudeckux (M3A).

Mpn TMNoBOM mcnonHeHnn BpesHbix MNOA. o 3aka3y pacxogomep Mo-
XeT NOoCTaBnATbCA C U3MEPUTENbHLIMU y4acTkaMn N BpesHbiMu [TOA
Ha gasneHue go 25 Mla.

1.2.2. Pacxogomep obecneunBaeT namepeHne cpegHero o6bLeMHoOro pacxona

1.2.3.

1.2.4.

npu ckopocTtu notoka ot 0,1 o 12 m/c B COOTBETCTBUM C (POPMYIFION:
Q =2,83-10°.v-D?,

roe Q — cpegHu 06 bEMHbLIN pacxoa, M3/q;

V — CKOPOCTb NOTOKa, M/C;

D — BHyTpeHHUn guameTp Tpybonposoaa, Mm.

OnpepgeneHne obbema NPoOM3BOAUTCA MPU CKOPOCTWU MOTOKA He
oonee 10,6 m/c.

YyBCTBUTENBHOCTL pacxogomepa no ckopoctn notoka 0,01 m/c.

Pacxogomep obecneunmBaeT MHOMKAUMIO 3HAYEHUIN U3MEPSIEMbIX Napa-
METPOB C paspsagHOCTblO, ykaszaHHon B [lpunoxeHun b 4vactu Il Ha-
CTOSLLIErO pyKOBOACTBA.

Pacxogomep obecneunBaeT BbIBOA pPe3ynbTaToB M3MEPEHMSI C NMOMO-
LLbIO:

- YHUBepcanbHbIX BbIxogos — oT 1 oo 5 (no 3akaay);
- TOKOBOrO Bbixoga — 1 (no 3akasy);

- nHTepdenca RS-232 (RS-485) — 1;

- nHtepdgenca Ethernet — 1 (no 3akaay).

1.2.5. Pacxogomep obecneunBaeT XxpaHeHne pesynbTtaTtoB paboThl B apxmusBax:

- yacoBoM — 1440 3anucen (npegbigyLwmnx Yyacos) — 60 CyTOK;
- cyTouHOM — 60 3anucen (NpeablgyLwmx CyTOK);
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- Mecs4YHOM — 48 3anucen (nNpeablayLWwmMx MecsueB);
- MHTepBanbHoMm — o 14400 3anucen;

- fjosatopa — oo 512 3anucen;

- XXypHane nonb3oBatensa — go 1000 sanucewn;

- )KypHanax HewTaTHbIX CUTyaLun namepuTenbHoro kaHana — go 512 3a-
nucewu;

- )XypHane HewTaTHbIX CUTyauuin ANCKPETHbIX BbIXOAOB — 40 512 3anu-
cen;

- XXypHane oTka3oB — o 60 3anucewn;

- XXypHane pexumos — Ao 512 3anucen.

CpoK COXpaHHOCTU apXMBHOW M YCTAHOBOYHOM WHpopMauun B
pacxogomepe nNpu OTKMOYEHNN BHELLHEro NUTaHNA He MeHee 1 roga.
1.2.6. OnekTponuTaHMe pacxogoMepa OOSMKHO OCYLLECTBRAATbLCSA CTabunuau-
pPOBaHHbLIM HaNPsPKEHWEM NOCTOSAHHOrO TOKA HOMWHANbHbLIM 3HAaYEeHMEM
13 gnanasoHa (22-29) B c ypoBHem nynbcauunn He 6ornee £1,0 %. Uc-
TOYHUK BTOpUYHOro nutanus ot cetn 220 B 50 'y nocTtaBngaeTcs no 3a-
Kasy.
1.2.7. YCTOMYMBOCTb K BHELLHUM BO3AENCTBYIOLNM (bakTopam.
TemnepaTypa okpyxatowen cpeasbl:

- 4N BTOPUYHOro mameputenbHoro npeobpasosatens (Bl1) — Temnepa-
Typa Bo3gyxa oT 0 go 50 °C (no 3akasy BO3MOXHa MocTaBka MOpPO30-
ycTtondmBoro ucnonHeHus Bl Ha guanasoH Temnepartyp oT MuHyc 40
o 65 °C);

- ons BpesHbIx NOA — TemnepaTtypa xumakoctn ot MuHyc 30 go 160 °c (8
3aBMCUMOCTU OT ucnosiHeHus M3A);

- ona yctponctea kommyTaumoHHoro (YK), ansa yctponcrtea cornacyolle-
ro (YC), 6noka kommyTauumm (BK) — Temnepartypa okpyxatoLiero Bos-
ayxa ot muHyc 50 go 85 °C.

OTHOCKTENbHAasA BNaXXHOCTb OKPYXXatoLLLero Bo3ayxa:

- ona Bl1, YC — He 6onee 80 % npu Temnepatype go 35 °C, 6e3 KoHaeH-
cauuu Bnaru;

- ana M3A, YK, BK — He 6onee 100 % npu Temnepatype o 40 °C, c
KOHAEHcaumen sraru.

ATmocdepHoe paBnenne ot 66,0 go 106,7 kla (rpynna P2 no
FOCT P 52931).

CuHycoungansHas Bubpauus:

- ansa Bl —rpynna N2 no FTOCT P 52931;

- ana NBA, YK, YC, BK — rpynna V3 no TOCT P 52931.
CreneHb 3awmTbl no NOCT 14254:

- B, YK, BK cooTtBeTcTBYET KOAY IP54;

- M3A ncnonHeHna B-202, -202, -302, -502, -504 — kogy IP68; M3A apy-
rmx ncrnonHeHnn— koay IP67;

- YC — kogy IP64.

1.2.8. Bug n maccorabapuTHble XapakTepUCTUKN COCTaBHbIX YacTen pacxo-
aomepa npusegeHbl B [NpunoxeHun A.
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1.3. MeTponornyeckme xapakrepucTuKu

1.3.1. lNpepenesl gonyckaemMon OTHOCUTESTIbHOM MOrpeLHOCTN NpU N3MepeHnH,
MHOUKaUMN, pernctpauumn, XxpaHeHum u nepegade pesynbTatoB M3Me-
peHus cpegHero o6bLEMHOro pacxofa, obbema Xuakoctu npu nobom
HanpaBneHMM MOTOKa He MPEBLIWAT 3HAYEeHUN, onpegensemMbiX Mo
dopmyrne:

¢ [N pacxogoMepoB C nepBuYHbIM npeobpasoBaTenem pacxoga (M),
narotoeneHHolM 3A0 «B3JIET» unu no ero nuueH3nn, Npu NoBepke Ha
NPOSIMBHOW YCTaAHOBKE WNW MpU NOBEPKE HA MMUTALMOHHOW MOBEpOY-
How yctaHoBke pacxogomepos c [ Dy> 300 mm, npu TMMNOBOM MOHTa-
Xe 1 yCrnoBuAX aKCnnyaTauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE:

0,2 y
5:4_{1,2+— — npu ucnons3osaHun lNlN Ha 6ase NPAMONUHENHOro
%

nameputernbHoro yyactka (LY) c BpesHbimun [M3A,
yCTaHOBMEHHbLIMW NO AnameTpy, U Npu UCnosb3oBa-
Huw NN Ha 6ase U-obpasHoro (Tuna U-koneHo) UNY,
roe 6 — npegenbl 4onyckaemon OTHOCUTENbHOM NorpeLwHocTu, %;
V — CKOPOCTb NOTOKa, M/C;
¢ ans pacxogomepos c [N Ha 6a3e y4yacTka gencreytoLlero Tpybonposo-
aa nnum c N, narotoBneHHbiM 6e3 nuueHsnn 3A0 «B3JIET», npu no-
BEepKke Ha MMUTAUMOHHOM MOBEPOYHOM YCTaHOBKE, NMPW TUMOBOM MOH-
Taxe M YCNoBUAX 3KcMnyaTauun, yKasaHHbIX B HaCTOSILLEM PYKOBO-
AcTBe:

0,2 y
5:4_{1,5+— — npw nucnone3oBaHun MMM Ha 6a3e NPAMONMHENHOrO
Y

Ny Dy>50 mm un yctaHoBke Bpe3Hbix [M3A no aua-
MeTpy.
NMPUMEYAHNA.

1. MNepBu4HbIN NpeobpasoBaTenb pacxoda — 3TO N3MEPUTENbHbBIA Y4aCTOK
C YCTaHOBIEHHbIMU Ha HeM [1OA. MamepuTenbHbIn y4acTok — 3TO OT-
pe3ok Tpybbl, NpegHa3HayYeHHbIn aAnsa ycraHoBku M3A.

2. TMNOBOM MOHTaX — MOHTaX, BbINOMHEHHbIA C cobnogeHnem TpeboBa-
HWA, NPUBEOEHHbIX B AOKYyMeHTe «Pacxogomep-CyeTunk ynbTpasByKo-
Bon «B3JIET MP». UcnonHenne YPCB-510V u. MHCTpyKUua NO MOH-
Taxy» B12.00-00.00-56 WM, B cootBetctBUM C Tabn.A.1 lNpunoxe-
Hus A.

3. MNpegenbl gonyckaemMblX OTHOCUTENbHBIX MOrpeLLIHOCTEN pacxogomepa
¢ NY-x12 B 30He «nepexogHoro» (HeyCTOMYMBOrO) TEYEHUS XXMUOAKOCTU
He npeBbiwalT + 10 %. 30Ha «NepexogHOro» TEeYEHUs XKNOKOCTU On-
pegenseTcs no gopmyrne:

Y ocv<d. Y,
Dy Dy
roe v — KMHemaTudeckasi BA3KOCTb paboyen xngkoctun, cCr;
Dy — Trnopasmep NY-012, mm.
1.3.2. lNpepensl  gornyckaeMon OTHOCUTENbHOW MOrPELIHOCTU  U3MepeHUs
BpeMeHN paboTbl B pa3nmMyHbIX pexumMax He npesbiwatoT + 0,1 %.
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1.4. CocTtaB
1.4.1. CocTtaB pacxogomepa npu noctaBke — B COOTBETCTBUM C Tabn.2.

Tabnuua 2
HaunmeHoBaHue n ycnoBHble 0603Ha4YeHns Kon-Bo MpumevaHve

1. BTOpn4HbIN n3meputenbHbli npeobpasoBaTenb 1 MpymevaHne 1
2. MNpeobpasoBaTtenb ANeKTPOaKyCTUYECKUIA 2 MpymevaHue 2
3. NamepuTenbHbIN y4acToK 1 MpymevaHue 2
4. KoMNneKT MOHTa)HbIN 1 MpumevaHune 3
5. MacnopTt 1
6. SkcnnyaTaunoHHasa OKYMeHTauus

- PYKOBOACTBO MO 3Kkcnnyarauuu, u. |, 1l Mpumevarue 4

- UIHCTPYKLMS NO MOHTaxXy

NMPUMEYAHNA.
1. KonnyecTtBo cepBUCHbBIX MOAYNEN BHELLHUX CBA3EN — MO 3aKasy.
2. VlcnonHeHune — no 3akasy.

3. MNpu TMnoBon noctaske gnvHa kabensa BlM1-N3A — 10 m (2x10 m). Bos-
MOXXHa nocTaBka kabenen GyxTon.

4. JkcnnyaTtaunoHHas AOKyMeEHTauUusa U KapThl 3akasa Ha AaHHOe usgenue
N Opyryro npoaykuuio, Belnyckaemyto cdovpmon «B3JIET», pasmeLleHbl
Ha canTe no agpecy www.vzljot.ru.

Tam e pasmelleH nakeT nporpaMmm «YHuBepcasnbHbIA MPOCMOTP-
LWMK», BKITOYAKOLWNMA B CBOW COCTaB WHCTPYMEHTasbHYK MporpaMmmy
«Monutop B3JIET-MP (YPCB-510V u)» gnsa paboTbl ¢ npubopom no
nocneposaTenbHbiM MHTepdencam RS-232, RS-485 n mnHTepdency
Ethernet.

1.4.2. ['o 3aka3y MOXeT NOCTaBMATbLCA:
- UICTOYHUK BTOPUYHOro nutaHus ot cetu 220 B 50 My (Mpunoxenue [);
- 510K KOMMYTaLMUKN UNN YCTPONCTBO KOMMYTaLUMOHHOE (cm.n.1.6.3.4);
- YCTPOUCTBO cornacymwollee (cm.n.1.6.4).

[na nutaHus B3pbiBO3aALLMLLEHHOIO UCMONHEHUS pacxogomMmepa oT
cetm 220B 50y noctaBnaeTcss MCTOYHMK BTOPUYHOIO MUTaHUSA
«B3NET WUBIM» ncnonHenns MNBIM-24.24 (puc.[.4 MNMpunoxeHus ).
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1.5. YcTpoucTBo n pabota

1.5.1. MpuHUKMN paboTbI
1.5.1.1. Mo npuHumMny paboTbl pacxogoMep OTHOCUTCA K BPeMS-UMMYSbCHbIM

ynbTpa3BYyKOBbIM pacxogomepam, paboTa KOTOpbIX OCHOBaHa Ha M3Me-
PEHUN PA3HOCTM BPEMEH MNPOXOXAEHUS YNbTPa3BYKOBOrO CurHana
(Y3C) npu pacnpocTtpaHeHun nNo 1 NpOTUB NOTOKa XMOKOCTU B Tpybo-
npoBoAe.

OcobeHHOCTbIO yNbTPa3BYKOBOrO pacxogoMepa Takoro Tuna sABns-
eTcs nonepemMeHHas nogada dneKTPUYECKMX 30HAMPYIOLWMX UMMNYnb-
coB, reHepupyembix B, Ha npeobpasosatenu NM3A1 n NM3A2 (puc.1).

]
n3A1
z Z 7
oA
v ' Y

||
BN

Puc. 1. Cxema npoxoxaeHusa Y3C.

Y3C, nany4yaembirn ogHum MNM3A, npoxoauT Yepes ABWMXKYLLYIOCS MO
TpybonpoBoay XnAKocTb 1 BocrnpuHumaeTca gpyrum MNM3A. MNpu gBuxe-
HAW SKWOKOCTM MPOMCXOOUT CHOC YrNbTPas3BYKOBOW BOJIHbI, KOTOPbIN
NPUBOAMUT K U3MEHEHUIO BpeMeHu pacnpocTpaHeHuss Y3C: no noToky
xungkoctn (o1 MBA1 k NOA2) BpeMsa NPOXOXAEHUs YMEHbLUAETCH, a
npotuB notoka (ot NMN3A2 k NM3A1) - Bo3pacTaeT. Pa3HOCTb BpeMeH
npoxoxaeHua Y3C yepes XnakocTb NO U NPOTUB NOTOKa NPOMOPLUO-
HarlbHa CKOPOCTM MOTOKa V U, cnefoBaTenbHo, 06beMHOMY pacxoay Q.

Lincpposon cnocob obpaboTkm npuHMMmaembix [1OA curHanos
obecneymBaeT yCToMuYMBYy0 paboTy B YCINOBMSIX NMOMEX, a Takke ynpo-
LaeT HaCTPOKKy pacxogomepa npu BBOAE B IKCMIyaTaumio.

1.5.1.2. CKOpOCTb XWOKOCTW, yCpeaHEeHHas BAONb YNbTPa3BYKOBOro fy4a, on-

peaensaeTcs Kak:

C2

Ve———|(Thp = Tryy) - dTo |,
5D -tgo (T2 = Tr) ~dTo]

roe Cc - CKopocCTb pacnpocTtpaHeHus Y3C B HENOABMXXHOWM XXUOKOCTMU;
D - BHyTpeHHU guameTp TpybonpoBoaa;

12



1.5.1.3.

0 - yron mexay HanpaeneHnem pacnpoctpaHeHns Y3C 1 nnocko-
CTbi0, NEpNEHANKYNSAPHOM ocKn TpybonpoBoaa;

Tt ,Tn2 - NonHOE BpeMs NPOXOXAEHUA CurHana no KaHany name-
peHus (Bl, kabenu ceasn, oba MNIOA, XUOKOCTb) Npy pacnpocTpaHeHnn
Y3C no n npotB NOTOKa COOTBETCTBEHHO;

dTO - pa3HOCTb BPEMEH MPOXOXAEHUS CUTHaNa npu HernoaBMKHOM
XXMAKOCTU (CMELLEHMEe HyNns pacxogomepa);

N - KO3ULMEHT, 3aBUCALLNI OT CXeMbl ycTaHoBKkM MNM3A (puc.2):
n=1 - npu yctaHoBke N3A no Z-cxeme nnun B U-KONEHO;
n=2 - npu yctaHoBke N3A no V-cxeme.

3Ha4eHune pacxoga BblYUCNAETCS B COOTBETCTBUM C BblpaXeHUEM:

2
Q:ch .V.Kr,

rae K: = vep/V — rvapoavHamMmyeckmin KoaduLmMeHT.

M'mapoanHamMnyeckuin KoappuumeHT npeacrtaBnsetr cobon OTHO-
LeHne cpedHen CKOPOCTU MOTOKa XMOKOCTU B TpybonpoBoae K CKOpo-
CTW MNOTOKa XWAKOCTU V, YCpeoHEHHOW BAOSb YrbTPasBYKOBOro sy4a.
OH BblUUCNSIETCA HA OCHOBE BBEAEHHbLIX 3HAYEHWUN LLIEPOXOBATOCTU
CTEHOK TpybonpoBoaa, BA3KOCTU KOHTPOSIMPYEMOW XUOKOCTU, BHYTPEH-
Hero guvameTpa TpybonpoBoda, M3MEPEHHOro 3Ha4YeHUs1 CKOPOCTU Mo-
TOKa.

O6bem xngkoctn V 3a uHTepBan Bpemenun T onpeaensieTcsi B CO-
OTBETCTBMM C (POPMYIION:

.
v=[Q()-dt
0

N3meHeHne ckopocTu pacnpoctpaHeHus Y3C B paboyen xmngko-
CTW, CBA3AHHOE C U3MEHEeHMeM TemnepaTypbl, AaBNeHUs U/unn cocTta-
Ba XXWOKOCTWU, BBUAY HEM3MEHHOW AMMHblI aKyCTMYECKOro TpakTa, ydu-
TbiBaeTcs B npubope nytem onpegerieHnss nosiyCymmbl BpEMEHU Npo-
xoxaeHns Y3C pacctosaHua mexay N3A no n npotus notoka 2T

_T1+T2
>

T

3HauyeHne pacxoga onpenendeTcd npu BbiNOJIHEHNN YCINOBUA:

Qore < Q,

roe Qorc — MMHUManNbHOE 3Ha4YeHne pacxoda (HMXKHAS oTcedka), M3/q;
Q — TekylLiee 3HaveHve pacxoaa, M/u.

PekoMeHaoyeMoe 3HauYeHMe HUKHEWN OTCEeYKN COOTBETCTBYET CKOPO-
ctn notoka 0,05 m/c.
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Ecnu BbinonHaeTca ycnosme Q < Qore, TO B pacxogomepe name-
peHHOe 3HayeHue pacxoda npupaBHUBAETCA HYM0, NpeKpallaeTcs Ha-
KonneHne obbema, Bbigavya MMNYyNbCOB Ha YHUBEPCArbHOM BbIXoAe, a
TOK Ha BbIXO4e CTaHOBUTCS PaBHbIM HUXXHEMY 3HAYEHWUIO AnanasoHa.

Mpwu BbINONHEHMM yCnoBUSA Q > Qnax (FAe Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 mM/C) namepeHne pacxoga NPOAOIPKAETCHA, HO npe-
KpaliaeTcsl HakonfeHne n apxvmeBupoBaHne obbema, Bblgadya UMmnyrb-
COB Ha yHMBepcanbHOM BbIXxo4e (B UMMYSIbCHOM pexunme paboTbl), a
TOK Ha BbIXOe CTAHOBUTCS paBHbIM BEPXHEMY 3HAYEHUIO AnanasoHa.

1.5.1.4. BpesHblie [MOA ycTaHaBnmMBaoTCs B OTBEPCTUSA B CTEHKaxX LY.

M3A moryT yctaHaBnuBaTbCs B TpybGONpoBoa Mo criegyroLmm cxe-
Mam (puc.2):

- Z-cxema — [1OA pasmelLaoTcsl Ha NPOTMBOMOSOXHbLIX CTeHKax UY B
NAOCKOCTK, Npoxogslien Baonb ocn MUY (yctaHoBKa «Mo OMaMeTpy»);
npu 9TOM curHan ot ogHoro MNM3A k gpyromy npoxoant 6e3 oTpaxeHus
OT BHYTpeHHen nosepxHocTtn NY;

- V-cxema — NOA ycTaHaBnmBaloTCca BAOSb O4HOM CTeHKn WY B nnocko-
CTn, npoxogsawen saonb ocu UY; npm atom curHan ot ogHoro MN3A no-
nagaeTt K gpyromy nocrie oTpaxeHusi OT BHyTPeHHen nosepxHoctn NY
(Npn ognHakoBoM 3HadeHun yrna 6 Y3C npoxoaut B ABa pasa 60sib-
LN NYTb, YEM NpU Z-CXEME);

- B U-obpasHbin Y (tuna U-koneHo) — MNM3A pasmelwtalotcs B Topuax
npsiMoro otpeska MY; npy aTomM curHan pacnpocTpaHseTcs BAOSb OCK
noToka.

M3A NaA YnbTpa3ByKoBOW

/ nyy

1
, y N3A
YnbTpasByKkOBOM YnbTpa3ByKkoBOW
nyd nyy
a) no Z-cxeme 6) no V-cxeme B) B Y Tuna U-koneHo

Puc.2. Cxembl yctaHoBKM DA Ha TpybonpoBopae.

MpoaonbHLIN Yron yCTaHOBKU Bpe3Hbix NMOA B NpssMOnnHeEnHbIn MY
6 (yron mexay ocbto Bpe3Horo MN3A 1 NnockocTbo, NepreHANKYSPHON
ocu TpybonpoBoaa) MOXeT nexatb B gunanasoHe ot 20° go 70°, peko-
MeHayemoe 3HadyeHne — ~ 45°. [pu Dy>2000 gnanas3oH JonycTuMbIX
3Ha4YeHur NPOAONBLHOrO yrna ycTtaHoBKM BpesHbix [MOA onpegensieTcs
Xapaktepuctukamu obbekTta pasmeweHus M.
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Bo3moxHble BapuaHTbl yctaHoBku [MOA ykasaHbl B Tabn.3.

Tabnuua 3
Cxema
ycTaHoBKY MIA Y tmna U-koneHo Z-cxema V-cxema
Pacnonoxenune nap
Mo Ocu NoToka no guameTpy
MNoA
Dy LY, Mm <50 >50

1.5.2. YcTponcrteo
CTpykTypHasa cxema pacxogomepa npusegeHa Ha puc.3.

BTopuyHbI n3mepuTesnbHbIN Npeobpa3oBaTenb

Moagynb 06paboTku AaHHbIX

Mnarta Bbluncnurens

WHpgnkatop |« > - » RS-232
KoMGuHMpoBaHHbLIN < > RS-485
MoAaynb
» YHUBepC. BbIXoA,
KnaBuartypa >
_____ —————_t 1l _»
| CepBuCHbLIN MOAY b I N B Bbixoabl
T ____ » [ CePBUCHLIX
> - | N I moaynewn
Moayne | Copovonwiivonyne | || | [, | Mo
BUN
A
A
A
> Mnata uameputens
=24B 7 - \
\ Yy
— N
WcTounmk —(1=|| MepBUYHBbIN
BTOPUYHOro <||<
AVTaHus 2 2 npeo6pasoBaTenb
T pacxopa
~220B 50 Iy

BUI — ecmpoeHHbIU UCMOYHUK nMuUmMaHus.

Puc. 3. CTpyKkTypHasa cxema pacxogomepa.

Pacxogomep-cyeTunk ynbtpassykoBon «B3JIET MP» mncnonHeHus
YPCB-510V u coctouT 1u3 nepBMYHOro npeobpasoBaTensa pacxona u
BTOPUYHOIO n3amMeputernbHoro npeobpasosaTtens.
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MepBn4HbIA Npeobpa3oBaTenb pacxoaa npeacraesnseT cobon cne-
UnanbHO WU3rOTOBIEHHbLIN U3MEPUTENbHbBIA Yy4acTOK (OTPe3oK TpyObl C
npucnocobnexHamu gns yctaHosku MNMN3A n moHTaxa B Tpybonposopg) ¢
YCTaHOBMEHHbIMU Ha HEM napon N3A 13 komnnekTa pacxogomepa.

BoamoxHO ncnonb3oBatb B kKadectse Y gencrsyrowmun tpybonpo-
BOJ Hajnexawlero kadectBa W COCTOSIHUSA Mocrie NoAroTOBKM ero K
MoHTaxy MN3A.

BTOpMYHbLIN M3MepuTenbHbIM Npeobpa3oBaTenb COAEPXKUT MU3Me-
puUTENb, YNPaBMAOWNA INEKTPOAKYCTUYECKMM 30HAMPOBAHMEM U O6-
pabaTbiBalOWUN N3MEPUTENBbHbIE CUTHANbI, U BbIYUCIIUTESNb, BbIMNON-
HAOLWMIA BTOPUYHYO 00paboTKy mamepuTenbHONn MHgopmauumn n xpa-
HeHune pesynbTaToB M3MepeHun. ObMeH AaHHbIMKU MexXay nnatamu ns-
MepUTensa U BbIYUCIIUTENHA OCYLLECTBNAETCS MO BHYTPEHHEMY WHTep-
dency RS-485.

Ana obecneyeHns BHELWHUX CBA3eW pacxogomMepa Ha nnate Bbl-
YUCINIUTENS YCTaHOBIIEH 3NEKTPOHHbIN KOMOUHUPOBAHHbLIN MOOYMb YHU-
BepcasnbHOro BbIxoda W nocriegoBaTesibHbIX MHTepdencoB RS-232 wn
RS-485.

Kpome TOro, no 3akasy Ha nnaTy BblYUCAUTESNS OOMOMHUTESNBLHO
MOXXHO YCTaHOBWUTb OO ABYX 3MEKTPOHHbLIX CEPBUCHBIX MOLYNEN BHELL-
HUX CBSA3EMN:

- MOAyINb 4-KaHanbHbIA YHUBEPCAlbHbIX BbIXOLOB;
- MOAYfb TOKOBOIO BbIX0Aa;
- Mmoay”nb uHTepdenca Ethernet.

YnpasneHune paboTton pacxogoMmepa 1 nHAnKaumst UamMepuTenbHomn,
YCTAHOBOYHOWN, ONArHOCTUYECKON, apXMBHOM WMHdopMauun obecneyun-
BaeTCHA C MOMOLLbIO KraBnaTypbl U rpaddnu4ecKoro Xunakokpucrannaude-
ckoro uHamkatopa (KKW). KK obecneunBaeT BbIBOA YETbIPEX CTPOK
andasuTHO-UMppoBon nHpopmaumn npu 20 cumBonax B CTpoke. lle-
puoa obHoBNEHUs Tekywen nHgopmaumm Ha akpaHe KKW coctaBnser
1c.

1.5.3. Buabl ucnonHeHunn

B 3aBucumocTu OT ycrnoBur NpUMEHEHUA npubopa Ha obbekTe
BO3MOXHa NOCTaBka pacxo4oMepOoB CreayoLmX NCMOMHEHWIA:

- MOMEXO03aLLNLLEHHOTO;
- B3PbIBO3ALUMNLLEHHOrO;
- MOPO30YCTONYNBOTO.

lMomexoycTonunBoe ncnonHeHne obecneymBaeTcsi NCMOMb30BaHU-
eM cummeTpuyHon ceasu Bl ¢ NMOA ¢ nomowbio ycTponcTBa corna-
cytwoulero (puc.A.4).

B3pbiBO3aLuLLEHHOE NCNOSTHEHUE pacxogoMepa B COOTBETCTBUM C
rnason 7.3 «[lpaBun yCTponcTBa anekTpoycTaHOBOK» obecneynBaeTcs
ykoMmnnektoBaHnem ero MNMN3A uckpobesonacHOro MCMOnHeHUs n 6no-
Kamu uckposawmtHoiMu (BUN).

YpoBeHb B3pbIBO3ALLNTbLI — «0COBOB3PLIBOOE30MaCHbIN».
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Bua B3pbiBO3aLWNTLI — «MCKpobe3onacHas anekTpnyeckas Lenby.
MapkupoBka B3pbIBO3aLLMNTbI:

- MOA — «OExialIBT6 X»;
- BU — «[Exia]llB».

OnucaHne B3pbiBO3ALUULLEHHOIO WCMOMHEHUS pacxodoMepa, ero
NCMNONb30BaHUSA MO Ha3HaAYeHWUI, TEXHUYECKOro OOCNYXMBaHUSA U T.A.
N3NOXeHO B [JOKymMeHTe «Pacxogomep-cyeTumk ynbTpasBYKOBOW.
B3pblBO3aluLLEHHOE UCMNONHeHMe. PykoBOACTBO MO 3Kchfyataummy.
B60.00-00.00 P3.

Mopo3oycTon4nBoe UCMNOMHEHNE pacxogomepa MOXeT 3KCnyaTu-
poBaTbCs NpU OTpULATENBHOM TeMrepaType OKpyXatoLlero Bosgyxa o
MuHyc 40 °C. Npu 3TOM He npegycMaTpuBaeTCsl UCMNOSIb30BaHUE XNa-
KOKpUCTannnM4eckoro HaAMKaTopa u knasmatypsl npubopa.

1.5.4. Pexxnmbl paboThbl
1.5.4.1. Pacxogomep nmeeT Tpu pexmma paboThbl:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM;
- CEPBUC — pexum noaroToBKM K aKcnnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIM pexum (pexmnm nonb3oBartens).

1.5.4.2.

Pexumbl oTnuyaloTcss ypoBHEM J0OCTyrna K MHgopmauuun (MHOMUm-
pyemon Ha gucnnee u/vunu nepegasaemon no mHrepdencam RS-232,
RS-485, Ethernet) 1 BO3MOXHOCTAMW MO U3MEHEHWUIO YCTAHOBOYHbIX
napameTpoB pacxoAomepa.

HanBonbLumnMy Bo3MoxHocTaMM obnagaeT pexum HACTPOWIKA. B
3TOM pexumMe UHOUUMPYIOTCHA BCe NapamMeTpbl U BO3MOXHa Moandurka-
LUMS BCEX YCTAHOBOYHbIX MapamMeTpoB. HauMeHbLUMMU BO3MOXHOCTSMMN
obnapaet pexum PABOTA.

YnpasneHue paboTon pacxogomMepa B pasfnyHbIX pexmMmax MoxeT
OCYLLIECTBMNATLCSA C KNaBmaTypbl M OPraHM3oBaHO C MOMOLLbI CUCTEMBbI
MEHIO N OKOH pPa3HOro ypoBHs, oToOpaxaembix Ha gucnnee. MNMopsaok
yrnpaBsrneHus, cuctema MHAMKaLMK, B3aMMOCBS3M MEHIO U OKOH, a Takke
Tabnuubl NapameTpoB, UHOULMPYEMbIX HA AUCNIee, NPMBEAEHbI B Yac-
Tn |l HacTosLLEero pykoBoacTea.

YnpaensaTtb paboTon pacxogoMepa MOXHO Takke no nHtepdencam
RS-232, RS-485, Ethernet.

Pexum paboTbl 3agaeTcss KoMOuHauuen Hanmyums / OTCYyTCTBUSA 3aMbl-
KaHMs1 C NOMOLLbIO NepeMbIYeK KOHTaKTHbIX nap J3 n J4, pacnosnioxeH-
HbIX Ha cybbnoke 06paboTkn JaHHbIX.

CootBeTtctBMe KoMOuHaumi pexmmam paboTbl NpuBEAEHO B
Tabn.4, rge « + » — HanNnuMe 3amMblKaHUS KOHTAKTHOM MNapbl, @ « - » —
OTCYTCTBME 3aMblKaHUS.
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Tabnuua 4

Pexum paboThbl JI;OHTaKTHaﬂ nap:’]:\4 HasHadeHue pexuma
PABOTA - - aKcnnyataung
CEPBUC i + lNogroToBka

K aKcnnyaTaumm

HACTPOUKA + - Hactpoiika

1.5.4.3. Pexxum PABOTA — 3TO pexum akcnnyataumm pacxogoMmepa Ha obobek-
Te.
B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb Npocmart-
puBaTthb:

a) namepsieMble 3Ha4YeHWs NapameTpoB: 06BbEMHOro (MaccoBOro) pacxo-
Aa, o6bemMoB (Macc), HaKoOMMEHHbIX NPU NPsIMOM M obpaTHOM Hanpas-
NeHnn NOTOKa, a Takke Mx anrebpanyeckon CyMMbl, CKOPOCTU OBUXKE-

HUS XXUOKOCTU;

0) cogepXnmoe apxvmBOB U XYPHaNoB (3a MCKNIOYEHUEM XXYpPHanNoB peru-
CTpauumn U3MEHEHUIN PEXUMOB 1 AENCTBUI NONb30BaTENS);

B) KOH(DUrypaLMOHHbIE NapaMeTpbl: pexuM nepexona NPUBOPHbLIX Yacos
Ha «3MMHeex»/«NeTHee» BpPeMsl, TUMbl YCTAHOBMEHHbLIX CEPBUCHbLIX MO-

,D,yne|7| N XapakTepuCcTtmkn BbiIXoaoB,;

r) napameTpbl paboTbl:

- oKasaHusa NpubOpPHbIX Yacos;
- NapamMeTpbl CBA3M No nHTepdencam RS-232, RS-485, Ethernet;
- BpEMS Havyana v NpoaosNKUTENbHOCTb HelTaTHbIX cuTyaumn (HC);

- ClioBa COCTOAHUA N3MEPUTESIbHOIo KaHara " BbIXO4O0B.

B pexume PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb 3aaBaTb
3Ha4YeHUs1 403 U BLINOMHATL NPOLEeaypy 4O3MPOBaHUS; YyCTaHaBNMBaTb
napameTpbl paboTbl No uHTepdencam RS-232, RS-485, Ethernet: ce-
TeBon agpec npmbopa, cKkopocTb paboTbl, ANMUTENBHOCTL 3aLEpPXKKW,

nays3bl 1 1.4.

1.5.4.4. Pexxum CEPBUC — 370 pexxum noaroToBKM pacxogoMepa K aKkcnnyara-

UMn Ha obbekTe.

B pexume CEPBUC pononHUTENbHO (MO OTHOLUEHWUIO K pPeXumy

PABOTA) BO3MOXHO:

a) npocmaTpuBaTh XXypHarnbl perncTpauum N3MeHeHuUn peXxXMMoB U XXypHarl

OEeNcTBUM Nonb30oBaTenNs;
6) npocmaTpuBaTbh U UBMEHSATD:

- NapameTpbl NepBUYHOro NpeobpasoBaTens pacxoaa;

- napamMeTpbl 06paboTKM pPe3ynbTaToOB U3MEPEHUS;

- TEXHOJ1I0r’m4eckmne napamMeTpbl,

- eMHNLbI U3MEepeHNst obbemHoro pacxoga (o6bema) [M3/u; m%/c; n/muH

(m°; n)];
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eVHNLUbI U3MEePEHUs MaccoBoro pacxoa (Maccel) [T/4; T/c; Kr/MyH (T;
Kr)];

- TUMbI N 3Ha4YeHUA napameTpoB Mo,u,yne|7| BHELUHMX CBS3EN;

- HACTPOMKM MHTEPBANbHOIO apXxmBa;

- NoKa3aHusl NPUBOPHbLIX YacoB;
- peXuM nepexofa NpUOOPHbIX YAaCOB Ha «3UMHEE»/«JNIETHEE» BPEMS;

B) OCyWeCTBIATb nepexoa Ha pexum onpegerieHnd MacCoBbIX napamMeT-

poB;

r) NpOBOAMTL KanMbpoBKy Ha 0ObekTe;

) OBHYNATb cHETYMK 0O BEMOB;
€) NpOBOAMTb MHULManNu3auunio npnbopa;

X)

1.5.4.5.

ouvnLLaTb XypHanbl (3a UCKIOYEHNEM XypHana perncrpauun naMeHe-
HUN PEXMMOB) U apXMBBI.

B pexvme HACTPOWMKA BO3MOXHO npocmaTpvBaTb U mMoaMduLmMpo-
BaTb BCE NapameTpbl 6€3 UCKITHYEHNS.

B pexume HACTPOWKA pononHutensHo k pexumam PABOTA v
CEPBWC moxeT nponssBoanTbCS:

noBepka pacxodomepa;

- 3an1cb B NaMsiTb 3aBOACKOro HoMmepa npubopa.

1.5.5. BHelwwHue cBA3Mn

1.5.5.1.

lMocnepoBaTtesnibHblE UHTEPGIENCHI

MocnepoBaTtenbHble MHTepdencol RS-232, RS-485 n nHtepdenc
Ethernet nossonsT ynpasnaTe NpubOpPOM, CUUTbLIBATbL U3MEPUTENb-
HYI0, apXMBHYIO, YCTAHOBOYHYIO 1 OMArHOCTMYECKYH MHopMauno, Mo-
AnduumpoBaTtbh YCTaHOBOYHbIE napameTpbl. [locrnepoBaTesibHble WH-
Tepdencol RS-232 n RS-485 nogaepxmeatot npotokon ModBus (RTU
ModBus 1 ASCIlI ModBus), NpuUHATLIN B Ka4yecTBe CTaHAApPTHOro B Npu-
B6opax dupmbl «B3JTET».

NHTepdenc RS-232 moxeT ncnonb3oBaTbCa ANS HEMNOCPEACTBEH-
HOW CBSI3M C NnepcoHanbHbiM KomMnbioTepom (MK):

no kabenw (Npu AnuHe NMHUK CBA3K 40 12 M);
no TenegoHHON NMHMUM (C NOMOLLbIO TENEOHHOrO MoaemMa);
no paguokaHany (C NoMoLLblo pagunomoaema);

no NUHUKM undposor cesa3m ctaHaapta GSM 900/1800 MIMy ¢ nomoLbto
apganTtepa cotoBou csasn «B3JIET AC» ncnonHexdns ACCB-030.

[anbHOCTb CBA3U NO TeNedOHHOW NUHUN, paguoKaHany Unu KaHa-
fla COTOBOW CBA3W ONpenensdeTcs Ux xapakrepuctukamu.

NHuTepdenc RS-485 obecneunBaeT cBs3b No kabenio B rpynne m3
HECKONbKMX abOHEHTOB, OOHMM M3 KOTOPbIX MoXeT ObiTb MK, npn anu-
He nNuHum ceasm ao 1200 m.
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MogkntoyeHne agantepa cotosoun cea3m ACCB-030 k nHtepdency
OLMHOYHOro npubopa unn K NMHUN CBA3M rpynnbl NpubopoB AaeT BO3-
MOXHOCTb NepeaaBaTb MHAOPMaLMIO NO KaHarny COTOBOWN CBS3W, B TOM
yucne n B VIHTepHerT.

Mcnonb3yst kaHan COTOBOW CBSA3W MOXHO Ha 6ase mporpamMmHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCMNETYEPCKYO CeTb Ans
MHOIMMX OOUHOYHbLIX W rPYNn NPMOOPOB Kak OAHOTMUMHbLIX, TaK N Pa3HO-
TUMNHBIX MO HAa3HAYEHMIO.

CkopocTb 06bmeHa no nHrepdgencam RS-232 n RS-485 (ot 1200 oo
115200 boa), a Takke napamMeTpbl CBA3WM YyCTaHaBnMBaKTCA MpPoO-
rpamMmMHoO.

BHUMAHUE! He ponyckaeTcssi oaHOBpeMeHHOe UCnosfib3oBa-
Hue nHtepdencoB RS-232 n RS-485.

MHTepdenc Ethernet mncnonb3yetca aons cBsasyn npubopoB B 10-
KanbHOW CeTU, a Takke MOXET UCMonb3oBaTbCs Anst obMeHa gaHHbIMM
yepe3 WNHTepHeT mexay npubopamm fnokanbHOM CeTU U yaaneHHbIM
KoMMbloTEPOM (KoMnbioTepamu). OBMeH ocyLecTBAsSeTCa Yepes LWIo3
foKanbHOW ceTu, UMetLWnin cobcTBeHHbIN (rnobanbHbi) IP-agpec.
Mpn obMeHe gaHHbIe ynakoBbIBalOTCA B CTeK npoTokonos Ethernet / IP
/ UDP / TFTP / ModBus. lNoagepxnBaetca Takke npotokon ARP
(Ethernet / ARP), koTopbln ucnonbdyetca ans onpegeneHna MAC-
agpeca y3na no |IP-agpecy 3anpoca.

1.5.5.2. YHuBepcanbHble BbIXoab!

Pacxogomep B 3aBUCMMOCTU OT Hanuynst CepBUCHOMO MOAYNS YHU-
BepcanbHbIX Bbixogos (cMm. n.1.6.1.3) moxeT nmetb 1 nnu 5 ranbeaHu-
YeCKM pasBa3aHHbIX YHUBEPCarbHbIX BbIXOOOB.

HasHayeHusi yHuMBepcarbHbIX BbIXOOOB, peXxumMbl paboTbl, napa-
METpPbI BbIXOOHbIX CUTHANOB, @ TakKe OTKINIYEHNEe BbIXOAOB 3a4ar0TcA
NporpaMMHbLIMN yCTaHOBKaMW. BO3MOXHble 3HayYyeHus1 yCTaHOBOK OMsi
pasnnyHbIX PEXNMOB NpuBeaeHsbl B Tabn.b.6, b.7 yactu |l HacTosawero
pyKoBOACTBA.

Cxema OKOHE4YHOro Kackaga BbIXOOOB WM OnucaHue ero paboTbl
npuseneHo B NpunoxeHun b.

e B yactoTHOM pexume paboTbl Ha OTKPbLITbIN BbIXOA BbIOAETCA UM-
nynbCHasi NocnegoBaTenbHOCTb TUMA «MeaHdp» CO CKBaXXHOCTbHO 2,
YyacToTa crnefoBaHUSA KOTOPOW MpPonopLMoHanbHa TeKyLeMy 3Ha4YeHUIo
pacxoga. BoamoxHo macwTabupoBaHme paboTbl 4aCTOTHOrO BbIXo4a
nyTem NporpamMMHON YCTAaHOBKWN 3HAYEHUSI MaKCMMarnbHOW 4acToThbl pa-
00Tbl BbIxoAa Fuake, K03hdumumneHTa npeobpasoBanus Bhixoga KP, a
TakKke HMWKHeEro Qun 1 BepxHero Qgn MOPOroBbIX 3HA4YEHUI pacxona, co-
oTBeTcTBYOWMX YacToTe O My 1 Fuyake Ha Bbixoge. MakcumanbHO BO3-
MO>XHO€ 3HaueHne Fyake — 3000 My,

e B umnynbcHoM pexume paboTbl HAa OTKPbITHIA BbIXOL, KaXXayto CEeKyHOy
BblAaeTCa nayka MMnNynbCoB, KONMMYECTBO KOTOPbIX C y4€TOM Beca UM-
nyneca K, cooTBeTcTByeT 3HayeHui0 obbema, M3MepeHHOMYy 3a npe-
Ablaylwylo cekyHay. MakcumanbHO BO3MOXHasi YyacTtoTa CregoBaHus
UMMyNbCOB B Nayke (Tvna «MeaHap» Co CKBaXkHOCTblo 2) — 500 My,
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e [Ina npaBunbHOW paboTbl YHMBEpPCarbHbIX BbIXOAOB B pacxogomepe
npegycMmoTpeHa npoueaypa aBToMaTUYeCcKoro pacyeta koaduumeHTa
KP (VIMI'I/M3, UMN/I1) B 4aCTOTHOM pexume n Beca umnynsca Ky, (M3/MMI'I,
n/vmn) B MMNynbcHOM pexume. Npn n3amepeHmn maccoBbiX napamert-
poB pasamepHocTb KP (umn/T, nmn/kr), K, (T/vmn, kr/umn).

Pacyet KP npousBoguTtca no 3agaHHbIM nosrib3oBaTenemM 3HavyeHu-
AM Qgn ¥ Qun U MAKCUMaribHOMY 3HaYEeHUIO YacTOTbl Fyake, pacyeT K, —
no 3agaHHbIM Qgn Y ASIUTESNTbHOCTU BbIXOAHbLIX UMMYIbCOB T B AManaso-
He oT 1 oo 500 mc.

e B Nornyeckom pexume Ha BbIXOA4E HanMumio cobbiTus (MK ero onpe-
[eNEeHHOMY COCTOSIHWIO) COOTBETCTBYET O[IMH YPOBEHb INIEKTPUYECKOIO
curHana, a oTCyTCTBUIO CODBbITUSA (MM MHOMY €ro COCTOSIHUIO) — APYroW
YpPOBEHb CUrHana.

[MporpaMMHO Ans BbIXO4a B NIOMMYECKOM peXnme YCTaHOBKOW 3Ha-
YeHNs1 BbICOKUM UM HU3KUM 33a[aeTCH aKTUBHbIN YPOBEHb CUrHana
(AKTMB. yp.), T.e. YPOBEHb CUrHamna, CoOOTBETCTBYIOLINA HANMM4uio Co-
ObITUA. DnekTpuyeckne napameTpbl YPOBHEN curHana ykasasol B [pu-
noxexHumn b.

Mpn HeobxoanMMOCTN MOXET ObiTb Ha3HayeHo cpabaTbiBaHWE Bbl-
X0Aa B NIOrMYECKOM PeXxume no 3agaHHOMY 3HadyeHuto BepxHen (Q>Qay)
nnu HWxHen (Q<Quy) YCTaBKK MO pacxoay.

e [lpy NpoBeAeHUN [03MPOBaHWsSi NapaMeTpbl CUrHana, MocTynatoLlero
Ha BbIXOZ, onpeaensTcs pexnMmom paboTbl (MMNYNbCHBLIA UK NOrK-
YeCKWUiA) yHMBEpPCanbHOro BbIXOAaA.

Ecnn yHMBepcanbHbI Bbixod paboTaeT B MMMNYNbCHOM peXxunme u
ANs Hero 3agaHo HasHadeHue Mapam. <Mmn. fo3 1>, To No okoH4ya-
HUIO [03MPOBaHUSA Ha BbIXO4 BblOAETCH OAMH UMMNYNbC 3a4aHHOW Anu-
TEenbHOCTH.

Ecnn yHuBepcanbHbii Bbixod paboTaeT B fIOrMYECKOM pexume, To
YPOBEHb CUrHana Ha BbIXOAe M3MEHSIeTCSl B MOMEHT Hayana u B Mo-
MEHT OKOHYaHWsI O3NPOBaAHUS.

1.5.5.3. TokoBble BbIXOAbl

ToKOBbIV BbIXOA4 MOXET ObITb peann3oBaH C NOMOLLIbKD CEPBUCHOIO
MOAynsi TOKOBOro BbIxofa. HaszHayeHue u napameTpbl paboTbl TOKOBO-
ro Bbixoga Ha 6a3e CepBMCHOro Moayns yCTaHaBNMBAKTCA NporpamMmm-
HO. BO3MOXHble 3Ha4YeHns ycTaHOBOK nNpuBeaeHbl B Tabn.b.6, 6.7 vac-
Tn |l HacTosLEero pykoBoacTea.

[anbBaHU4YeCKN pa3Bsi3aHHbIN TOKOBbLIN BbIXO, CEPBUCHOTO MOOYMS
MoxeT paboTaTb B OQHOM M3 Tpex AmanasoHos: (0-5) MA, (0-20) mMA
nnu (4-20) mMA.

HomunHanebHas ctatndeckas XapaKTepuncTtuka ToOKOBOro Bbixoaa

Qv = Qun + (Qgn _QHH)'M1

IMaKC - IMI/IH

roe Qu — N3MepeHHoe 3HaueHue pacxoaa (M>/u; m3/c; n/MUH);
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Qun — 3a0aHHOE 3HaYeHMEe HWXKHEro nopora No TOKOBOMY BbIXoA4y,
cooTBeTCcTBYOLLEE |y, M3a: M3c; /MUK

Qsn — 3a0aHHOE 3HAYEHMEe BEpPXHEro nopora no TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE lyare, M/4; MP/C; N/MUH;

lsx — 3HAYEHME BbLIXOAHONO TOKOBOMO CUrHamna, CoOOTBETCTBYHOLLEE
N3MEepPEHHOMY 3HAYEHUIO pacxoaa, MA;

lwuy — MUHUManNbHOE 3HaYeHne gmanasoHa paboTbl TOKOBOrO BbIXO-
aa (0 unu 4), MA;

lvakc — MaKCMManbHOEe 3HaYeHMe amana3oHa paboTbl TOKOBOrO Bbl-
xoga (5 unun 20), MA.

TokoBbIN BbIXx0g B AuvanasoHax pabotbl (0-20) MA unu (4-20) MA
MOXeT paboTaTtb Ha Harpy3ky conpoTtusnennem go 1 kOwm, B guanasoHe
(0-5) MA — o 2,5 KOM.

HasHauyeHne n napameTpbl AaHHbIX TOKOBOrO BbIXxOoda onpenens-
IOTCA HAaCTpPOMKaMM COOTBETCTBYHOLLEro YaCTOTHOrO BbIXOAA.

Honyctumas gnvHa kabensi cBs3M No TOKOBOMY BbIXOAy onpene-
naeTca CONPOTUBIIEHUEM JMHMM CBA3W U BXOOHBbIM COMPOTMBIIEHNEM
nNpMeMHMKa TOKoBOro curHana. Cymma conpoTMBAEHUA He [OKHa
npeBblaTh YKa3aHHOrO COMPOTUBMEHUS HArpy3ku.

1.5.6. Perncrpauusa pesynbtaTtoB

1.5.6.1.

PesynbTatbl U3MepeHui 1 BbIMUCIIEHUI 3aMuUCbiBAlOTCS BO BHYTPEHHUE
apXuBbl: YaCOBOW, CYyTOYHbIN, MECAYHbINA, UHTEPBASIbHbLIA N apX1B A03a-
Topa.

YacoBoW, CYTOYHbIN U MECHAYHbIN apXvMBbl UMEKT OAWHAKOBYH
CTPYKTYpY.

My6buHa apxMBOB COCTaBMNSAET:

- yacoBoro — 1440 3anuncen (NpeablayLwmnx 4acos);
- cyTo4HOro — 60 3anucen (NpegbioyLwmnx CyToK);
- Meca4Horo — 48 3anucen (npeablayLwmx MecsaueB);

nHTepsanbHoro — 14400 3anucen (NpegbloyWwmnx NHTEpBaNioB apXmBU-
poBaHus).

AnuTenbHOCTb MHTEpBana apxXmMBMpoOBaHNSA MHTEPBArbHOro apxmea
MOXeT yCTaHaBnMBaTbCsA B nNpegenax ot 5 ¢ 4o 2 4acos BbIGOPOM Gouk-
CUPOBAHHbIX 3HAYEHUN.

B ogHoOM 3anucu oUKCUpYHOTCA 3HAYeHUs criedyroLlux napamert-
pOB:

- V+ [M+] — cymmapHbIn 06bem [macca] npy npaMoM HanpasnieHnn noTo-

Ka 3@ UHTepBan apXMBMpoBaHus, M° (1) [T, (k)];
V- [M-] — cymmapHbIn 06bem [macca] npu obpaTHOM HanpaeneHun no-
TOKa 3a VHTepBan apx1BUPOBAHWUSI, M> (n) [T, (k)];

2V [EM] — cymmapHbii 06beM [Macca] ¢ ydeToM HarnpaBreHusa noToka
3a MHTepBan apXvVBMPOBaHUs, M° () [T, (k0)];

- Tnp — BpeM4A nNpocTod, ¢ — B HaCoBOM apxumBe, YaC:MNH — B CYyTOYHOM U

MeCsIM4HOM apXxuBax; B MHTepBaribHOM apxuse Tnp He uKcupyeTcs.
MHOoukauns 3Ha4YeHuin apxXvMBMpPYeMbIX MapameTpoB COMPOBOXAa-
eTcs 0603Ha4YeHNeM MHTepBarna apxXMBMpOBaHWS:

- AaTtbl U Yaca — Ad 4aCcoBOro apxmBa,
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- 4aTbl — ANSA CYyTOYHOro apxuBa;
- Mecsdua 1 roga — Anst MeCS]MHOIo apxuBea;
- AaTbl 1 BPEMEHW OKOHYaHUS MHTepBana apxvMBMpoOBaHUS — AN UHTep-
BanbHOro apxmBa.
[Ana kaxporo apxvea npefycMoTpeHa npouenypa novcka tpebye-
MOW apX1UBHOW 3arucu.
1.5.6.2. ApxuB gosaTopa npegHasHayeH Ans 3annucu napaMmeTpoB Mo pesyrbTa-
TaM O03MpPOBaHUS M MOXeT cogepxaTtb Ao 512 sanucen. Kaxpas 3sa-
NMUCb COOEPXNT:
- AaTy 1 BpeMs Havana 4o3npoBaHus;
- V3 [M3] — 3agaHHoe 3Ha4yeHne ob6beMHOW [MaccoBown] 4O3bl, M3 () [,
(kr)];
- VA [Ma] — oTmMepeHHoe 3HaveHne o06beMHoM [MaccoBoOW] A03bl, m> ()
[T, (kr)I;
- Tp — Bpems Habopa Aoa3bl, C;
- 4aTy 1 Bpemsi OKOHYaHusA Habopa Ao3bl;
- Qcp — cpegHuin 06BEMHLIM [MaccoBbIN] pacxond B npoLecce Ao3MpoBa-
HUs, M/Y (n/MuUH) [T/4 (Kr/MKR)].
1.5.6.3. MaMeHeHne 3HayeHur YCTaHOBOYHbLIX MapamMeTpoB (PUKCUPYIOTCA B
XXypHare nonb3oBaTtens, KOTopbli MOXeT coaepxaTb Ao 1000 3anucen.
B >xypHane dukcupyetca:
- faTa n Bpems nponsseseHHon MoandmKkauunu;
- HaMMeHOBaHe MoanUUUpPyemMoro napameTpa;
- 3Ha4YeHne napameTpa 40 MmoanduKkauuu;
- 3Ha4YeHne NapamMeTpa nocne Moangukauuu;
- NOPSAKOBbLIA HOMEP 3anucu.
1.5.6.4. IameHeHne pexunma paboTtbl Npnbopa uKCUpyeTca B XXypHane pexu-
MOB, KOTOPbI MOXET coaepxaTb 40 512 3anucen.
B xypHane pexumoB ukcupyetcs:
- NOPSAKOBbLI HOMEP 3anncu;
- HAaMMEHOBaHWe YCTaHOBNEHHOIO pexunmMa paboTbl Npudopa;
- 4aTa 1 BpeMS YCTaHOBKM pexunma.
1.5.6.5. HewTaTHble cuTyaumm n OTKasbl, BO3HUKaWOLWME B npouecce paboTsl
pacxogomepa, OUKCUPYHOTCA COOTBETCTBEHHO B XXypHare HewTaTHbIX
CUTyauuMhn U3MEepPUTENbHOrO KaHana, >XypHane HewTaTHbIX CUTyauuin
ANCKPETHbIX (YHMBEPCAarbHbIX N TOKOBbIX) BLIXOAOB M XXypHane oTKka3os.
XKypHanbl HewTaTHbIX CUTyauunM MOryT cogepaTb 0o 512 3anucen,
XXypHan otkasoB — o 60 3anucen.
B XypHanax HewTaTHbIX CUTyauumn ukcnpyeTcs:
- NOPSAJKOBbLI HOMEP 3anucu;
- HAMMEHOBAHME HEeLTaTHOWN CUTYaLuUK;
- faTa 1 Bpems Hadana HC;
- anutensHocTb HC (Yackl, MUHYTbI, CEKYHADbI);
- faTa 1 Bpems okoH4aHmnsa HC.
B >xypHarne oTka3oB oMKcupyeTca:
- NOPSAJKOBbLI HOMEP 3anucu;
- HaMMeHOoBaHMe 0TKa3a;
- JaTa 1 BpeMs HacTynneHus oTkasa.
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1.6. CocTaBHbIe YacTu nsgenus
1.6.1. BTopuyiHbIN nameputenbHbIM Npeobpa3oBaresnb
1.6.1.1. ®dyHkumn Bl

BTOpnYHbLIN M3MepuTenbHbIM NpeobpasoBaTenb NpeacTaBnsieT co-
0O0O MMKPOMPOLECCOPHLIA N3MEPUTENTbHO-BbIMUCIIUTENBHLIN BIOK MO-
OYNbHOW KOHCTPYKUMUW, BbIMNOSTHAOLWMWI criegyowme QyHKUNN:

30HONPOBAHNE MOTOKA, NpPUeM 1 06paboTKy CUrHaNOB, MNOMYYEHHbIX OT
MN3A;

- onpepneneHne 3Ha4YeHnn n3mMepaemMbixX napameTpos;

apXvBUPOBaHWE N XpaHEHWE B SHEProHEe3aBMCMMOW NamsaTh pesyrbTa-
TOB U3MEPEHUIA 1 BbIYUCIEHWUIA, YCTAHOBOYHbLIX NApaMeTpoB U T.1.;

BbIBOJ, N3MEPUTESIbHOM, apXUBHOW, ANArHOCTUYECKOM U YCTaHOBOYHOMN
nHdopmauumn Ha aucnnen XXKN n yepes nHtepdencel RS-232, RS-485,
Ethernet;

BbIBOJ, U3MEPUTENbHON MHopMaLMK Yepes yHUBepcanbHble U/Unn To-
KOBbl€ BbIX0OAbl;

aBTOMATUYECKMI KOHTPOSb U UHAMKALMIO HaNU4Yns HeucrpaBHOCTEN U
HeLTaTHbIX CUTyauuii B pacXo4oOMEpE;

3aWnTy OT HECAHKUMOHNPOBAHHOIO A0CTyNa K apXmuBHbIM N YCTAaHOBOY-
HbIM OaHHbIM.

1.6.1.2. KoHcTpykums Bl

BHewHnn Bug Bl npuBegeH Ha puc.A.1 MNpunoxenus A.

Bl cocTtonT 13 Tpex Yacten (KOHCTPYKTUBHBLIX MOAYren): NuueBown
4YacTn — Moayns o6paboTkn JaHHbIX, CpefHen 4YacTu — Mogyns BCTPO-
€HHOro UcToyHuka nutanuns (BUM) n ocHoBaHUA — MOHTaXXHOro Moay-
ns.

Mopaynb 06paboTku AaHHbIX BIT cogepxut nnatbl nameputens u
BbluMcnuTens. Ha nuueBo naHenu moaynsi HaxoOsATCsl >KUOKOKPU-
CTannMyeckMin MHAMKaTop M knasmaTtypa.

Moaynb BUI BTOpMYHOro nameputensHoro npeobpasoBaTtensi co-
AEPXUT nnaTty BCTPOEHHOr0 UCTOYHMKA NUTaHusA. Ha HWXKHen nnocko-
cTn kopnyca mogyns BUI pacnonoxeHa knemma 3aluTHOro 3asemrse-
HUS U TEXHONOMMYECKUIN pasbeM.

Moaynb BUIN Bmecte ¢ mogynem o6paboTku AaHHbIX, COeanHsie-
Mble 3NEKTPUYECKN MHOTOXUIbHBIM LUNENOM U KOHCTPYKTUBHO BUH-
Tamu co cTopoHbl moaynsa BUI, coctaBnstoT cyb66nok obpaboTkm gaH-
HbIX.

[ocTyn K KOMMYTauMOHHbIM 3fIEMEHTaM 3NIEKTPOHHbIX MOAYNeEn,
yCTaHaBNMBaEMbIX Ha nnaTbl U3MEPUTENsS MU BblIMMCNUTENS, ONs NoAa-
KntoveHns kabernen CBA3NM U YCTAHOBKM PEXMMOB, OCYLLECTBSETCS C
obpaTHon cTopoHbI cy6bioka o6paboTku gaHHbIX (pyuc.B.1).

B cBoto o4vepenb cyb66mnok 06paboTkm OaHHbIX COEAUHAETCS BUH-
TaMu CO CTOPOHbI NMLEBOW NaHenu ¢ MOHTaxHbIM Moaynem BI1, obpa-
3yst 6nok BTopu4HOro npeobpasoBarens. Ha 3agHen cteHke 6Gnoka yc-

24



TaHOBMNEHbl MOHTaXHble NnaHku, obecneunBatowme kpennexnve Bl k
DIN-perike Ha ob6bekTe akcnnyaTaumm (puc.A.2).

Ha HWXHen nnockocTn Koprnyca MOHTaXHOro Mogyns pacnorioxe-
Hbl: BHELWHNA pa3bem mHTepdenca RS-232, repmoBBoabl Ans Kabens
nUTaHnA, curHanbHbix kabenen MN3A, a Takke kabenen cBs3W C BHELL-
HUMW YCTPOMCTBaAMM, NOLKITHOYAEMbIMU K pacXxod4oMepy.

BHewHun pasbem RS-232 Ha MOHTaXHOM MoAysie C MOMOLLBIO
Nfockoro kabenst nogkroyaeTca K 8-KOHTakTHOMYy pasbemy RS-232
KOMOWUHNPOBAHHOIO 3NEKTPOHHOIO MOAY S,

1.6.1.3. ONeKTpoHHbIE MOAYNN BbIXOLAHbLIX CUrHaNoB

Ana ceasm ¢ NM3A Ha nnaty uamepuTenst yCTaHOBIEH MNpUeMo-
nepefaroLLnin 3NEeKTPOHHLIM MOAYIb.

Ha nnate BblMUCAUTENS YCTAHOBIIEH 3NEKTPOHHbLIN KOMOUHMPO-
BaHHbIN MoAynb (nocrnegoBaTenbHbIX MHTEpdencoB RS-232 n RS-485
N yHMBepcanbHoro Bbixoda 0), CHabXXeHHbIN KOHTaKTHbIMW NapamMu (ans
YCTaHOBKU pexuma paboTbl pacxogomMepa M pexmma paboTbl OKOHEeY-
HOro Kackaga yHuMBepcasibHOro Bbixo4a) U pasbeMamu (ans noaknoye-
HUS Kabenen CBA3N C BHELLHMMW YCTPONCTBAMM).

Ha nnate BbluMcnuTens npegycMOTPeEHbl ABa CrioTa pacluMpeHust
(pa3bema) ans ycTtaHOBKM NO 3aka3y AOMOSHMTENbHO OAHOIO UM OBYX
3MNEKTPOHHBIX CEPBUCHbIX MOAYNEN BHELLHNX CBSA3EN.

CepBUCHbIE MOOYNN MMEKT pasbeMbl ANs NOAKMNIOYEeHUs kabenewn
CBSI3N C MPUEMHMKAMM CUFHANOB, a MOAYsb YHMBEpPCarnbHbIX BbIXOAOB
ellle M KOHTaKTHble napbl Afs YCTAaHOBKU PEXMMOB paboTbl OKOHEYHbIX
KackaoB.

Bo3MOXHbIE KOMOMHALMM YCTAHOBKN CEPBUCHBIX MOAYIEN BHELU-
HUX CBA3EN U HyMepauns BbIXO4OB B 3aBUCUMOCTM OT MeCcTa YCTaHOBKM
Moayns (cnoTa paclumMpeHns) npmeeaeHsl B Tabn.5.

Tabnuua 5
HanmeHoBaHune Ne Ne Bo3moxxHble KoOMBUHaLUK
MoAyInA CcnoTa BbIX0O4a YCTaHOBKU Mop,yneﬂ
Ce Y
PBUCHbIN MOAYIb 1 1.4 B 3 B N y y
YyHMBEpCasibHbIX BbIXOO0B
CepBUCHbI MoayIb 1 1 X - X - - -
TOKOBOrO BbiXo4da 2 2 — - - - X -
CepBuCHbIN MOaynb
2 2 - - -
Ethernet 8 * 8
KoMBMHUPOBaHHbLIV MOAYIb — 0 X X X X X X
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1.6.2. Npeobpa3oBaTenu aneKTpoakycTuyeckue

1.6.2.1. T1OA paboTtatloT nonepemMeHHO B ABYX peXumax: UsnyyeHusl, koraa npm-
xoaawmmn ot Bl anekTpuyecknin UMNynbCHbIA curHan npeobpasyetcs B
ynbTpa3ByKoBble konebaHus, n npuema, Koraa ynbTpasByKOBble Korie-
BGaHusa XMAKOCTN NpeobpasyroTcsi B COOTBETCTBYIOLLMIA ANEKTPUYECKUI
curHan.

1.6.2.2. B pacxogomepe ncnonbayotcs BpesHble [NOA.

BpesHbie NOA MeloT UWMNUHAPUYECKNA KOPNYC C Hapy>XHOW pe3b-
6on, B TOpuUE KOTOPOro HaxoguTCs M3nydarwas nnockocTb B BUAE
ancka (puc.A.3). BpesaHble MNM3A npu yctaHOBKe Ha TpybonpoBo BBUH-
4YMBAOTCHA B MOHTaXKHble NaTpyOKu, KOTOpble MpMBapeHbl K Tpybonpo-
BOJY BOKPYr OTBEPCTUIN B €ro CTeHke. Takum obpas3oM, nocrne ycTaHoB-
KM unany4vawowaa nriockoctb [MTOA KOHTaKTUpyeT C KOHTPONUpyemoun
Xungkoctbto. BpesHon MNOA Takke repMeTn3npoBaH.

[Ana MoHTaxa n gemoHTaxa Bpe3Horo [NMOA pormkeH MCnosb3o-
BaTbCA POXKOBLIM KMtod Ha 36 MM. ['paHn nopg kntod Ha kopnyce MNOA
ykasaHbl Ha puc.A.3.

KATETOPUYECKU 3AMNPELWAETCA vcnonb3oBaHue npu eMoH-
Taxe NM3A MHOro MHCTPYMEHTAa, TakK Kak 3TO MOXeT NPUBECTU K pasrep-
mMeTusaumm NIA (OTBUHYMBAHUIO BHYTPEHHEW BTYIKU) U OBpPLIBY CUr-
HanbHoro kabens (cm. puc.A.3). Npn HeBbINONHEHUN AaHHOro Tpebo-
BaHua narotosutens HE HECET rapaHTuiHbix 06s3aTtenscTs.

Ha KoHue KoakcmanbHOro pagnoyacTtoTHoro kabens N3OA, 3akpen-
NEHHOro B Kopryce M uMmerowero AsvHy He mMeHee 1,5 M, pacnasiH
pasbem ANs NOAKYEHUS K NIMHUK cBA3KM ¢ BIT.

CoeaguHeHne kabensa NMOA ¢ nMHMEN CBA3M BO3MOXHO TaKXe C Mo-
MOLLIbIO YCTPOMUCTBA KOMMYTAUWOHHOIO unu Groka koMmmyTtauuu, ycra-
HaBNMBaeMoOro Ha M3aMepuTenbHOM y4dacTke. B aTom cnyyae BmecCTO
pasbemMa Ha KOHUbI LIeHTpanbHOW Xunbl U akpaHa kabens MNMN3A kpenaT-
CSl HAKOHEYHUKN.

Haunbonbliaa anuHa ceasmn Bl1-N3A — 100 m. AnnHa moxeT b6biTb
yBEenu4eHa npu BbINONTHEHUN TpeboBaHM K napaMmeTpam NPUHUMaEMO-
ro curHana.

B 3aBMCMMOCTM OT Ha3HaAYeHUs1 pacxogoMep MOXET ObiTb YKOM-
nnekroBaH [3A pasnUyHbIX TUMNOB WU MCMNOSHEHUI, OTNNYaKOLWMMUCA
MaTepuanamm norpy>KHOM 4YacTu, uU3ny4yarolen noBepxHOCTU N Aonyc-
TUMbIM OMana3oHOM TeMnepaTypbl KOHTPOSIMPYEMOW XUOKOCTU, SOMYyC-
TMMbIM OaBrieHnemM B TpybonpoBoae, KOHCTPYKUMEN kabenbHOro BbIBO-
gawvT.n.

BHUMAHMUE! B npunoxeHun E npuBegeH nepeveHb cpen, 3anpe-
LLEHHbIX aAnsa npumMmeHeHns BpesHbix NMOA B-502, NM3A B-504.

B cocraBe B3pblBO3aLULLEHHOIO MCMOMHEHUsT pacxogomMmepa Mo-
ctaBnsatoTcs NOA nckpobesonacHOro NCNONMHEHUS.
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1.6.3. UamepuTenbHble y4acTKu

1.6.3.1.

1.6.3.2.

1.6.3.3.

B kayecTBe naMepuTENbHOrO yyacTtka Ansa nepBUMYHOro npeobpasoBa-
Tenst MOXEeT NCNoNb30BaTbCA NMMBO OTPe30K TPyObl, MOArOTOBIIEHHbIN B
3aBOACKUX ycrioBusax ansa ycrtaHoBku NMOA n moHTaxa [l B gencrayto-
wmn TpybonpoBoa MO MeCTy aKchfyaTauum pacxogomepa, NMbo Heno-
CpeacTBEHHO Y4yacTOK AencTBylollero TpybonposBoda Haanexallero
KayecTBa U COCTOSIHMSA Nocrne NoAroTOBKM ero K MoHTaxy MOA.

MaTtepuan cteHok NY nog BpesHble NOA gomkeH NO3BONATb repme-
TMYHO yCTaHaBNMBAaTb HA HEr0 MOHTaXHble NaTpybkn ansa M3A.

Ha BHyTpeHHIo noBepxHocTb NY pekomeHOyeTcss HaHOCUTb Mo-
KpbITMe, YCTONYMBOE K 0O6pa3oBaHUIO OTNIOXKEHUI u/unu kopposuun. lMo-
KpbITUE OOMKHO MMETb HaaeXHOoe cuenneHne ¢ matepmanom Y.

B coctaBe pacxogomepa MOryT NnocTaBnsiTbCsl NepBUYHbIE Npeobpa3so-
BaTenu Ha 6ase n3amMepuTenbHbIX Y4acTKOB CrieayHLLMX TUMNOB:

NY-x12 — NpAMONNHENHbIN C ABYMSI Bpe3HbIMU M3A, yCTaHOBNEHHbBIMU
no guameTpy;

NY-x32 — U-obpasHbin (U-koneHo) ¢ Asyms BpesHbiMu M3A, ycTtaHoB-
NEHHbIMW B TOpLax NPsIMOro yvacTka.

B nepsom paspsge obosHayeHus ucnosnHeHuss Y ykasbiBaeTcA
mMaTtepuar, U3 KOTOPOro OH U3roTOBJIEH:

- NY-0xx - yrnepogucras cranb;

- NY-1xx - HepxaBetoLasa crarnb;
- NY-2xx - ctanb 09IM2C.

1.6.3.4.

[ns obecnevyeHnsa yaobcTBa MOHTaXxa, a Takke AN 3aWnTbl Kabenb-
HbIX BbIBOAOB [MOA OT MexaHM4YecCKUX MOBPEXAEHUN U3MEPUTENbHbIN
y4aCTOK MOXeT OCHaLWaTbCs YCTPOMCTBOM KOMMYTAUWUOHHBLIM Unn 6510-
kom kommyTauun. B YK (BK) npousBogutca anekTpuyeckoe coeauHe-
Hue kabenen NMOA ¢ kabensamu, noaknto4YeHHbIMK K BI.

YK (BK) HenogBmxHO kpenutca Ha UNY. Kabenb MNM3A 3awmwaeTca
OT MEeXaHWYeCKUX MNOBpeXAeHUn megHon Tpybkon. KoHCTpyKuus ka-
6enbHoro Beoga YK (BK) ansa kabensa ceasu Bl obecneunBaeT kpenne-
HWe MeTannopykaBa Ans MexaHudeckoun sawwmTtbl kabensa BI1. Mpumep
pasmelleHnsa YK (BK) Ha nameputensHom y4acTtke, a Takke pacnoso-
XeHne KoMMyTauuoHHbIX anemeHToB Ha nnate YK (BK) npuBegeHbl B
WHCTPYKLMN NO MOHTaXY.

1.6.4. YcTpouncTBa cornacywoliiue

YctponcTtBo cornacytoulee (puc.A.4) NpMMEHSIeTCS COBMECTHO C
npubopamn NoMexo3aLuLEeHHOro UCNONTHEHUS ANA MOBbILEHUSA NOMe-
XOYCTONYMBOCTU NMHUM CBSA3N BTOPUYHOro npeobpasosatensa ¢ [MOA
nyTeM UCMNOMb30BaHUSA CUMMETPUYHOM cXeMbl nogkntodeHms MN3A k BIT.
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1.7. MapkupoBKa 1 nnomounpoBaHue

1.7.1.

1.7.2.

MapkupoBka Ha nuueBon naHenu Bl cogepxut ob6o3HaveHe n Ha-
MMEHOBaHWE pacxofomepa, TOBapHbIA 3HaK M3roTOBUTENHA, 3HaK YT-
BepXAeHNa Tuna cpeacTtsa nsmepeHund. 3aBogCKOW HOMepP ykasaH Ha
Wnnbanke, 3akpensieHHoM Ha kopnyce BI1.

3aBojckMe HoMmepa ApYrMX COCTaBHbIX YacTel ykasblBaloTcsl NMGOo Ha
LWnNbAMKe, MO0 HAHOCATCSA Kpackon HEMOCPEACTBEHHO Ha Kopnyc.

1.7.3. Ha kopnyc MN3A nckpobesonacHoro ncrnonHeHms n 6noka nckposaiinTbl

N3 KOMMMEeKTa B3PblBO3aLLMLLEHHONO UCMOMNHEHNA pacxogomepa HaHo-
CUTCA MapKMpOBKa B3pbIBO3aLUUTbI B COOTBETCTBMM C TpeboBaHMAMU
cTaHOapToB.

1.7.4. Nocne noBepkn NnoMbupyeTcsa oguMH U3 BUHTOB, CKpennistoLwmx cybomnok

06paboTkM OaHHbIX, U KOHTaKTHasi napa paspeLlleHus moamndukaumm
KanMbpOBOYHbIX NapaMeTpoB.

KoHTakTHas napa paspelueHns moandukauum napameTpoB (yHK-
LMOHMpPOBaHNA nrioMbupyeTcsa nocrie BBoAa pacxogomMepa B 3Kcnnya-
TauMo U MPOBEPKN COOTBETCTBUSA 3HAYEHUN napameTpoB (PYHKLMOHU-
poBaHUs, BBEAEHHbIX B NpUOOpP, 3HA4YEeHUAM, yKasaHHbIM B nacnopTax
pacxogomepa v nepBuUYHOro npeobpasoBaTtens NMG0 NPOTOKOSie MOH-
TaXHbIX U NYCKOHaNago4HbIX pabor.

MapameTpbl nepBuMyHOro npeobpasoBaTtens onpenenstTca nmdo
npu BbINyCKe M3 Npou3BoAcTBa M 3aHocsaTca B nacnopT M1 (ecnu T
NnocTaBnsieTcs B COCTaBe pacxogomepa), nmbo Ha obbekTe akcnnyarta-
UMM 1N 3aHOCATCA B MPOTOKON MOHTaXHbIX MU NMyCKOHanNaao4HbIX pabor.
dopma NpoToKOSia MOHTaXHbIX M NYCKOHaNaAo4HbIX paboT npuBeaeHa
B MHCTPYKLUN MO MOHTaXy.

1.7.5. lna 3awmTbl OT HECAHKLUMOHMPOBAHHOIO 4OCTYNa Npu TPaHCNOPTUPOB-

Ke, XpaHeHUn nUinn akcnnyataumn mMoxet ObITb OI'IJ'IOM6I/IpOBaH Kopnyc
BIT.
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. 3kcnnyaTauMOHHbIe OrpaHU4YeHus

211

21.2.

2.1.3.

2.1.4.

2.1.5.

JKcnnyaTaums pacxogomepa A0ShKHA NMPon3BOAUTLCSA B YCINOBUAX BO3-
OENCTBYIOLWNX PakTOpPOB M NapamMeTpoB KOHTPONMpyemMon cpepbl, He
npeBbILAaLWNX OOMNYCTUMbIX 3HAYE€HUA, OrOBOPEHHbLIX B JKCMnyaTauu-
OHHOW JOKYMEHTaLuuu.

MepBu4yHbIM NpeobpasoBaTenb MOXET yCTaHaBnMBaTbCA B BepTuKarb-
HbI, FOPU3OHTasNbHbIA NN HAKIMOHHbIA TpybBonpoBoA.

ToyHas n HagexHas pabota pacxogomepa obecneuymBaeTcs Npu Bbl-
nofHeHun B mecTe ycTtaHoBku [l crneayowmx ycnosum:

AaBreHMe XNOKOCTM B TPyOONpOBOAE M PEXUMbI €ro 3KCcnyaTaumm nc-
KnroyarT razoobpasoBaHue n/mnm ckonneHune rasa (Bosayxa);

Ha Bxoae u Bbixoge MM nmetoTcsa NPAMONUHENHbIE Y4aCTKN COOTBETCT-
ByloLen AnuHbl ¢ Dy, paBHbIM Dy nameputenbHoro yyactka. Mpamonu-
HElHble y4acTKM He [OOMKHbl coaep)kaTb YCTPOWCTB WM SNEMEHTOB
KOHCTPYKLMN, BbI3bIBaOLLNX N3MEHEHWE CTPYKTYPbl MOTOKA XXUAKOCTH;

BHYTpeHHUn obbem NY B npouecce paboTbl JOMmMKeH BbITb BECb 3amnon-
HEH XNOKOCTbIO;

KOHTPOJIMpyeEMaa XUOKOCTb HE OOJTKHa ObITb CMECb0 OByX UIKN bonee
XMOKOCTEN C pa3rinyHbiMN 3HAYEHUAMU BA3KOCTU nnbo co 3HauuTEnNb-
HbIM codep’XaHnem BOAbl B BA3KOW XXNOKOCTHU;

He Adonyckaetca paboTa pacxoJomepa B OMana3oHe TemnepaTyp 3a-
CTbIBaHWUS KOHTPOMNMUPYEMOM XUAKOCTHU;

Npv OCTbIBAHUM W/MNN 3acCTbiBAHWUM KOHTPONMPYEMOWN XUAOKOCTU B pe-
3ynbTate BO3MOXHOW OCTaHOBKM MOTOKa pekoMeHayeTCca MpuHyau-
TenbHbIA NogorpeB B mecte ycTaHoBku NN ana nogaepkaHns paboyen
TemnepaTypbl XNOKOCTW;

He ponyckaeTtcsa npogyska [l cxkaTbiM Bo3gyxom u/unu napom. [Npu
HeobXoaMMOCTM NMPoYnCTKM Tpybonposoaa MI3A JOMmMKHbI 3aMeHSATLCS
nMmTaTopamu (3arnyLwkamm), BXOAALWMMM B KOMMNMEKT NOCTaBKM.

PekomeHngauumn no BbIGOpy MecTa yCTaHOBKM M MpaBuna MOHTaxa
(oemoHTaxa) pacxogomMepa W3NOXeHbl B OOKYMeHTe «Pacxogomep-
cyeTyuk ynotpassykoson «B3JIET MP». UcnonHenne YPCB-510V u.
MHCcTpyKkums no moHTaxy» B12.00-00.00-56 M.

Tun n coctaB KOHTPONMMPYEMOWN XUOKOCTM (HannumMe n KOHLEHTpauums
B3BECEW, NOCTOPOHHUX XNOKOCTEN U T.N.), pexum paboTbl N COCTOAHNE
TpybonpoBoga He AOSMKHbI MPMBOAMTL K MOSBNEHUIO KOPPO3un uU/mnm
OTINIOXEHWIN, BAMSIOWMX Ha paboTocnocobHOCTb M MeTposnorndyeckmne
XapaKkTepUCTMKM pacxogomepa.

HeobxogumocTb 3awwmTHOro 3asemneHus npnbopa onpegenseTcs B Co-
OTBETCTBMM C TpeboBaHuaMM rnaebl 1.7 «[1paBun yCTpoWCTBa 3fek-
TPOYCTaHOBOK» B 3aBUCUMOCTW OT HaNpPsKEHWUs MUTaHUS U yCroBUN
pasmMeLLeHnsa npubopa.
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2.1.6. MonHnesawmTa obbekTa pasmelleHns npnbopa, BbIMONIHEHHAsA B COOT-
BeTCTBUN C «MHCTpyKLUMEN NO YCTPOMUCTBY MOSHME3ALLNTbl 34aHUK, CO-
OPY>XEHUN U NPOMBILNEHHBIX KOMMYHUKaumny C0O153-34.21.122-2003,
CHWXaeT BEpPOATHOCTb Bbixoda npubopa n3 CTposi NpU HanmMyMmM Mos-
HMEBbIX pa3psaoB.

Ansa 3awmtbl NnnHWn ceasn npmnbopa BI-MN3A oT pa3psagoB MonHUM
AONONHUTENBHO PEKOMEHAYETCA NPUMEHEHNE CneumanbHbIX YCTPONCTB
3awmTbl, Hanpumep, « TKS-B apT1.Ne5097 97 6» npoussoacTea ompmbl
OBO BETTERMANN.

2.1.7. TpeboBaHna K YyCroBMsIM 3KCnsyatauum M BblIbOpy MecTa MOHTaxa,
npuBefeHHble B HACTOSILLEN 3KCnsyaTauuoHHOW AOKYMEHTauun, yyu-
TbiBAOT Hanboree TUMNUYHbIE (PaKTOpbI, BAUAOLWME Ha paboTy pacxo-
aomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCTBOBaTb UMM BO3HUKHYTb B
npouecce ero aKkcnnyatauum gaktopbl, He noaaallmecss npeasapu-
TENbHOMY MPOrHO3Yy, OLEHKE UMM NPOBEPKE U KOTOPbIE NMPOU3BOAUTESb
He MOr y4ecTb npu paspaboTke.

B cnyyae nposiBneHnsi noaobHbIX hakTopoB crieayeT YyCTpaHUTb UX
WUNM HaMTM MHOe MEeCTO JKCnyaTauuun, rae AaHHble akTopbl OTCYTCT-
BYIOT UM HE OKa3blBalOT BMUSHUS Ha paboTy nsgenus.
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2.2. lNNoagroToBKa K paboTte

2.2.1. Mepbl 6e30nacHOCTH

2.2.1.1.

2.2.1.2.

2.2.1.3.

K pa6oTe c pacxogomepoM AonyckaeTcs oBCnyxuBatoLwWwuid nepcoHarn,
N3y4MBLUWIA SKCMIyaTaLMOHHYIO JOKYMEHTALMIO Ha u3nenve.

Mpn paboTte c pacxogomepoM AOMKHbI cobnogaTtbes «lpaBuna TeXHK-
4YeCKOW 3JKChyaTauum 3NeKTpoyCTaHOBOK noTpebutenen» n «MexoT-
pacnesble npasuna no oxpaHe Tpyaa (Mpasuna 6e3onacHoOCTU) Npu
3KCnnyaTauumn anekTpoyCTaHOBOKY.

Mpn npoBegeHun paboT C pacxogoOMepPOM OnacHbIMU pakTopaMn AB-
naTCs:

nepeMeHHoe HanpskeHne ¢ OeNCTBYKLLUNMM 3HayeHneM o 264 B yac-
Totom 50 Nu;

- fasneHue B Tpybonposoae (ao 25 Mrla);

- Temnepatypa pabouen xungkoctn (go 160 °C);

Apyrve onacHble ©akTopbl, CBA3aHHble C npodunem u cneumdukon
o6bekTa, rae aKcnyaTupyeTcs pacxogomep.

2.2.1.4. 3anpewaeTtcsa ncrnonb3oBatb LY ¢ BpesHbiMu NM3A, paccunTaHHbIMU Ha

2.2.1.5.

2.2.1.6.

AaBrieHne MeHbllee, YeM AaBneHne XnakoctTu B Tpybonposoae.

Mpn pabote kopnyc Bl gomkeH 6bITb NOACOEAMHEH K MaructTpanu 3a-
LUMTHOrO 3a3eMIeHUA.

B npouecce paboT No MOHTaxy, NyckoHanaake UM pemMoHTY pacxodo-
Mepa 3anpeLyaeTcs:

NPOU3BOANTb MOAKIIOYEHUSI K pacxogoMepy, NePeEKOYEeHNs] PEXMMOB
paboTbl UNWN 3aMeEHY 3MEKTPOPaaANO3IEMEHTOBR NPU BKMOYEHHOM NUTa-
HUK;

Npou3BOOUTbL AEMOHTaX 3IEMEHTOB pacxoomepa Ha Tpybonposoae
[10 MOITHOrO CHATUS OaBreHus Ha yyacTke Tpybonposoaa, rae npous-
BOAATCA paboThl;

MCNONb30BaTb HEWCMpPaBHbIE 3NEKTPOPaAMONPUBOPLI, 3NEKTPOUHCTPY-
MEHTbI NMM60o paboTaTb C HUMK Ge3 NOAKMYEHUS UX KOPMYCOB K Maru-
CTpanu 3awmMTHOrO 3a3eMIeHuUs.

2.2.2. MoHTax pacxogomMepa 1M HacTpomka Ha 06bekTe AO0SMKHbI BbIMOMHATbLCS

B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTyumk ynbTpa3BykoBOW
«B3NET MP». UcnonHenne YPCB-510V u. NHCTPYKUMS MO MOHTaXxy»
B12.00-00.00-56 NM.

PaboTbl OOMKHbI NPOU3BOAUTLCS Cneunann3vpoBaHHON opraHusa-
LUuein, nMmeroLlen paspelleHne npeanpusaTua-u3rotoBuTensa U NpaBo Ha
BbINOMHEHME [OaHHbIX paboT, NMGo npeacTaBUTENAMU NPeaAnpUATUS-
N3roToBUTENS.

2.2.3. MNpw BBOAE M3Oenns B SKCNyaTauuio JOMKHO ObiTb NPOBEPEHO:

NpaBUNbHOCTbL MOAKMOYEHNS pacxogoMepa U B3auMMOLEMNCTBYHOLLEro
obopynoBaHMs B COOTBETCTBUN C BblIOpAHHOM CXEMOW COEOMHEHUS U
NOAKMNIYEHNS;
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- COOTBETCTBME HaNpsAXeHnd nNnTaHnAa pacxogomMmepa Tpe6yeMbIM TEXHU-
YECKNM XapaKTEeEPUCTUKAM,

- NPaBUNTIbHOCTb 3adaHHbIX PEXXNMOB pa6OTbI BbIXO4OB pacxoagomMepa.

Kpome TOro, Heobxoanmo y6eautbCcs B COOTBETCTBUM 3HAYEHWIA
napameTpoB (pYHKLUMOHUPOBAHUSI, BBEAEHHbLIX B NMPUOOP, 3HAYEHUSIM,
ykasaHHbIM B macrnopTax pacxogomepa W nepBuMYHOro npeobpasoBare-
ns 6o B NPOTOKOSE MOHTAXHbIX M NMyCKOHaNaAo4HbIX paborT.

Mocne npoBefeHust NyckoHanago4YHbIX paboT Ansa 3awmTbl OT He-
CaHKLMOHNPOBAHHOIO AOCTYMNa B Npouecce aKcnnyataumm MOXeT ObiTb
onnombuposaH kopnyc BIT.
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3. TEXHUWYECKOE OBCIYXXUBAHUE

3.1.

3.2.

3.3.

3.4.

BBeaeHHbIV B 3KCnyaTaumio pacxoaoMep pekoMeHayeTcs noaBepratb
nepuoamnyeckoMy OCMOTPY C LiENbio KOHTPONS:

- paboToCNOCOBHOCTN pacxogomepa;

- cobnogeHns yCrnoBuin aKkcnnyaTaumMm pacxogomMmepa;

- HAnM4uns HaNpsKeHUst NTaHMA B 3a4aHHbIX Npegenax;

- OTCYTCTBUSA BHELUHNX NOBPEXOEHNA COCTABHbIX YacTeN pacxoaomepa;
- HAQEXHOCTUN ANEKTPUYECKUX N MEXAHUYECKNX COEOANHEHUN.

MNeproanYHOCTb OCMOTPa 3aBUCUT OT YCIOBWUIA 3KCMnyaTauun, Ho
He AorkHa ObITb pexe 04HOro pasa B ABe Hedenw.

PekomeHayeTca nepuogunyeckn (C nepvogomM B 3aBMCUMOCTU OT
yCrnoBMI 3KcnnyaTaumm) NponsBoauUTb OCMOTP M OYMCTKY OT BO3MOX-
HbIX OTNOXEHWUW, OCadKOB, HaKUNW BHYTPeHHen nosepxHocTu [1I1, a
TaKkKe N3nyyarLmx noBepxHoCcTen BpeaHbix MNOA.

HecobntogeHne ycnosuin akcnsiyatauumn pacxogomepa, yKasaHHbIX B
n.n.1.2.7 n 2.1, MOXeT NpMBECTUN K OTKaady npmbopa mnm NpeBbILLEHNIO
A0MNYyCTUMOrO YPOBHS NMOrPELLUHOCTU U3MEPEHNIA.

BHelwHNe noBpeXxaeHust Takke MOryT NPUBECTM K MPEeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs unu kabens nutaHus, cBsiau Heobxo-
AVMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacraBu-
TENbCTBO ANS onpeaeneHusi BO3MOXHOCTM ero AarbHenlen akcnnya-
Taumn.

Hanuune HanpsikeHus NUTaHUS pacxogoMepa onpeaenseTcsa no Hanu-
YMIO MHOMKaUUK, a paboTocnocobHOCTL NMpubopa — MO COAepXKaHWHo
WHOMKaUMU Ha Oucnnee pacxogomMepa. Bo3amoxkHble HencrnpaBHOCTW,
UHAMUMPYEMbIE pacxoQoMepOoM, yKasaHbl B YacTu || HacTosiLero pyko-
BOACTBA MO 3KCrnnyaTaLuu.

B pacxogomepe Takke B CrioBe COCTOSHWUSA OCYLLEeCTBNAETCS UHOU-
Kaums Hanmums HewTaTHbIX cuTyaumi. Nog HewTaTHOM cuTyaumen no-
HUMaeTca cobbiTne, NpU KOTOPOM OBHapyXMBaeTCA HEeCOOTBETCTBME
N3MepSAEMbIX MapamMeTpoB METPOSIOrMYECKMM BO3MOXHOCTSIM pacxo-
aomepa unuv Npu KOTOPOM W3MEPEHUA CTaHOBATCH HEBO3MOXHbIMU
BCNeaCTBME HApPYLLUEHUS YCIOBUN U3MEPEHUSI.

Pacxo,u,omep no Bnay UCMNOJIHEHNA U C YH4ETOM yCJ'IOBI/II‘/'I SKCnnyaTtauun
OTHOCUTCA K U3OeENNAM, PEMOHT KOTOPbLIX NMPON3BOONTCA Ha cneuunanb-
HbIX NpeanpunaTnax nnobo Ha npegnpnaTnn-n3rotoBmuTene.

Ha mecTte akcnnyatauum BbISIBNSAETCH HEUCMPABHOCTb C TOYHOCTbLIO
no 6noka: BI, UBI, YC, MN3A nnu kabensa cBA3WN; HEUCNPABHbIN ane-
MEHT 3ameHsieTca Ha ucnpasHbli. MNMpn oTkase ogHoro MN3A 3ameHsT-
cs oba MOA napbl.
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BHUMAHUE! B cnyvae 3ameHbl BIl, NMJA, kabenen cBA3n ¢
M3A, ycTtponcTBa cornacyrouwero m/unm 6noka UCKpo3awuTbl He-
obxoaumo onpeaenuTb U BBECTU B NPMOOP 3Ha4YeHMA napaMeTpoB
dTo, Pgon-

3.5. OTtnpaBka npubopa ons npoBeneHusi NOBEPKN NMBO peMoHTa JOoSkHa
Npoun3BOAMTLCA C nacnoptom npubopa. B conpoBoauTENnbHbIX AOKY-
MEeHTax HeoOXOAMMO YKasbiBaTb MOYTOBbLIE PEKBU3UTLI, TENE(OH U
dakc oTnpasuTens, a Takke cnocob n agpec obpaTHOM 4OCTaBKMW.

Mpn oTnpaBke B NOBEPKY UM B PEMOHT npubopa B KOMMMEKTE C
Y unameputernbHbIN y4aCcTOK U M3nyyawlme MOBEPXHOCTU BPE3HbIX
M3A AomKHbl ObITb OYULLEHbI OT OTIOXXEHUN, OCAAKOB, HAKMUMNKX U T.N.

34



4. YIIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep ynakoBblBaeTCs B MHOMBUAOYarbHYIO Tapy kateropumn KY-2
no NOCT 23170. Tyna xe nomeLlaeTcsa 1 aKcnnyatalMoHHasa JOKYMEH-
Tauus.

N3mepuTenbHbIA y4acToK W/MNN NpUcoeaMHUTENbHas apMaTypa
NOCTaBNAETCS B OTAENbHOW Tape pocchinbio Unu B cbope.

4.2. XpaHeHue pacxogomepa AOMKHO OCYLLECTBIATLCHA B YNakoBKE U3roTo-
BUTENSA B CYXOM OTaninBaeMoM NoMeLLeHMn B COOTBETCTBUN C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelleHun Ona xpaHeHus He
AOMKHO BbITb TOKOMPOBOASLLEN NbINW, NAPOB KUCIOT, Werno4ven, a Tak-
e rasos, BbI3blBalOLLNX KOPPO3UIO 1 paspyLLaoLLmMX N30NaLu0.

Pacxogomep He TpebyeT cneumanbHOro TEXHMYECKOro obCnyxu-
BaHWs NPU XpaHeHUM.

4.3. PacxogomMmepbl MOryT TPaHCNOPTMPOBATLCA aBTOMOOUITbHBIM, PEYHbIM,
XenesHoA0POXHbIM N aBUALMOHHBLIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) Mpu COBNIOAEHMM CNeayOLNX YCIOBUIA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKON Tape;

- OTCYTCTBYET NpsAMoe BO34encTBne Bnaru;

- Temnepartypa He BbIXoauT 3a npeaensl oT MuHyc 40 go 50 °C;
- BNaXHOCTb He npesbiwaeT 95 % npu TemnepaTtype go 35 °C;

- Bubpaums B gananasoHe ot 10 go 500 Ny ¢ amnnutygon oo 0,35 mm nnu
yckopeHuem o 49 m/c?;

- yoapbl CO 3Ha4eHneM NMKOBOro yckopeHust 4o 98 m/c?;

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo u3bexaHne nage-
HUSA 1 coyaapeHuit.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBUMYHYO NOBEPKY Mpu
BbIMyCKe U3 NPOM3BOACTBa, Nnepuoanyeckne — npu akcnnyataumun. lo-
BepKa Npoun3BOAUTCHA B COOTBETCTBMM C HACTOSILLLEN METOANKOW NoBep-
Kn, yteepxgeHHon ' CU BHUUP.

MexxnoBepoyHbIn NHTepBan — 4 roaa.

5.1. Onepauumn npoBepkKku
5.1.1. MNpu nNpoBeaeHUM NOBEPKN AOIMKHbI ObiTb BbINOMHEHbLI ONepauuK, yka-
3aHHble B Tabn.6.
Ta6bnuua 6
MyHKT Onepauun, NnpoBoANMbIE NpU
HanmeHoBaHne onepau,vu7| OOKyMeHTa no OaHHOM BMOe NOBEPKAU
noBepkKe nepsuyHasa nepunognyeckasn
1. BHewHnn ocmoTp 5.7.1 + +
2. OnpoboBaHne pacxogomepa 5.7.2 + +
3. OnpegenexHne NorpeLHoOCT! pacxono-
mepa:
a) Npu NoBepKe METOA0M HEMOCPEACT-
BEHHOro CriMYeHus; 5.7.3 + +
0) npu NnoBepke MMUTALNOHHBIM METOOOM:
- OnpeaerneHne napaMmeTpoB NEPBUYHOTO
npeobpa3soBarens 5.74.1 + -
- OnpeaeneHune norpeLHoOCT BTOPUYHOTO
N3MepUTENBHOro NpeobpasoBaTens 5.7.4.2 + +

5.1.2.

5.1.3.

5.1.4.

[lonyckaeTca NPOBOAUTL NMOBEPKY PacxoO4oMepoB MeTOOOM Herocpea-
CTBEHHOIO CIUYEHUS! Ha MOBEPOYHbIX YCTAHOBKAX MIN MMUTALMOHHbLIM
MeTOAOoM.

Mo cornacoBanuio ¢ OI'y LICM PocTexperynmpoBaHusi noBepka MOXeT
NPOBOANTLCHA MO COKpaweHHOW nporpamme. [lpy 9TOM NOrpeLiHoCTb
N3MepeHus OTAENbHbIX NapamMeTpPoB MOXET He onpenensiTbCs, O Yem
AenaeTcsa COOTBETCTBYHOLLAA 3anNnCb B CBMAETENLCTBE O MOBEPKE UMK
nacnopTte pacxogomepa.

[lonyckaeTcs noBepka pacxo[oMepoB He B MOSIHOM Auanas3oHe nac-
MOPTHBIX 3HAYEHWIN NapaMeTpPoB, a B 3KCNyaTaUMOHHOM AuanasoHe, B
paboumnx ycrioBusix aKcnnyaTaumm.
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5.2. CpeacTtBa noBepku
5.2.1. lMpn npoBeaeHnn NOBEPKM NPUMEHSIOTCS crieaytoee obopyaoBaHue:
1) cpencTBa n3amepeHnin N KOHTPOIs:

- YCTaHOBKa MOBepoYvHas And MNOBEepKkM MeTOAOM u3MepeHus obbema
(pacxoga vnu maccel) ¢ npefenomM OTHOCUTESTbHOW MOrpeLlHoCTn He
bonee 1/3 npegena gonyckaemMon OTHOCUTESIbHOW MOrpPeLlHOCTU pac-
XOOOMEpPOB;

- komnriekc nosepoyHbin «B3JIET KMy B64.00-00.00 TY;

- BonbTMmeTp B7-53/1 YLWIANM.411182.003 TY, OCHOBHasa NOrpeLiHoCTb
U3MepeHnsa cunbl ToKa, +]0,15 + 0,01 1,/Ix| %, roe In, Ix — npepen ms-
MEpPEHUS N U3MEPSIEMOE 3HAYeHUe CUnMbl TOKa, UNn MunanamnepmMeTp
kn.0,5;

- YaCTOTOMEP 3NEKTPOHHO-CcHeTHbIN H3-64 [1J112.721.006 TV,

- cekyHaomep;

- wraHreHumpkyne WLUL-M-500-0,1 TOCT 166, OCHOBHas MOrpeLuHOCTb
namepeHusa = 0,1 mwm;

- pynetka 3lMK2-10AHT-1 TOCT 7502, ueHa genenus 1 mw;

- TonwuHomep ynbTpassykoBon «B3JIET YT» B40.00-00.00 TY, no-
rPELHOCTb U3MepeHuns TonwmHel + 0,035 mwm;

- yrnomep YO, YO2 ITOCT 11197 vnn YT, YH TOCT 5378, ocHoBHas no-
rpeLuHoCTb He Gonee 5';

- MaHomeTp, kn 0,4;
- TepmomeTp TOCT 13646.
2) BcnomMmoraTtesbHble YCTPONCTBA:

- npucnocobneHne Ansa onpeaeneHns CKOpoCcTu yrbTpasByka B XXMAKOCTM
B10.63-00.00 TY, anuHa akyctmnyeckomn 6a3bl (100 + 0,1) mm;

- ckoba OCT 11098, gnana3oH nameperunsa ot 50 go 1650 mwm;
- ocuunnorpad C1-96 2.044.011 TY,
- IBM coBMeCTUMbIN NepCoHanbHbIN KOMMNbIOTEP.

5.2.2. [lonyckaeTca npumeHeHue apyroro obopyaoBaHus, npubopoB M yCT-
POWNCTB, XapaKTEPUCTMKM KOTOPbIX HE YCTYNarT XapakrepucTnkam obo-
pygoBaHua 1 npubopos, npueeaeHHbIX B N.5.2.1. MNMpn otcytcTBumn obo-
pyooBaHuA 1 NpubopoB C XapakTepucTUKamu, He YCTynarolwMMn yka-
3aHHbIM, Mo cornacosaHnio ¢ Oy LICM PoctexperynupoBaHusi, Bbl-
MONHALWMM MNOBEPKY, AOMyckaeTca npuMeHeHne obopyaoBaHus U
NpUBopPOB C XapaKTepUCTUKaMun, AOCTATOMHLIMU Of1s1 NOfyYeHus [oc-
TOBEPHOro pesyrbTaTta NoBEpPKU.

5.2.3. Bce cpeactBa M3MepeHUs OOMKHbl OblTb NMOBEPEHbl U MMEeTb AeNCT-
BYlOLLME CBMOETENbCTBA O NOBepke, OTMETKM O NoBepke B nacrnopTtax
UNN OTTUCKN NOBEPUTENbHbIX KNENM.
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5.3.

5.4.
5.4.1.

54.2.

5.5.

5.6.
5.6.1.

TpeboBaHusa Kk kBanudukauum nosepurtenen

K npoBeaeHunto namepeHui Npm noBepke n obpaboTke pesynbTaTos
N3MepeHUn OoNycKarTCs Nuua, aTTeCToBaHHbIE B KaYeCTBe NoBepuTe-
NS, N3y4nBLUNE IKCNITyaTaUMOHHYK JOKYMEHTALMIO HA pacxogomepbl 1
CpeAacTBa MX MOBEPKU, UMEKOLLME ONbIT MOBEPKN CPEACTB M3MEpPEHUN
pacxoga, obbema XMAOKOCTU, a Takke NpoLUeALIne UHCTPYKTaX Mo Tex-
H1Ke 6e30MacHOCTN B YCTAHOBNEHHOM NOpPSAKe.

TpeboBaHus 6e3onacHOCTU

Mpn npoBeaeHUM NOBEPKM OO0SMKHbI cobnogaTbes TpeboBaHust 6e3o-
MacHOCTM B COOTBETCTBMM C «[1paBunamm TEXHUYECKOW IKCnryataumm
3NEKTPOYCTaHOBOK NoTpebutenammn» n «MexoTpacneBbiMy NpaBuiamm
no oxpaHe Tpyaa (MpaBuna Ge3onacHOCTM) Npu 3KCnyaTaumm anek-
TPOYCTAHOBOKY.

Mpn paboTte ¢ nameputenbHbIMM Npubopamu n BCcnomoraTensHbIM 060-
pyaoBaHMeEM LOMMKHbI cobntogaTtbes TpeboBaHus 6e3onacHoOCTU, Oro-
BOPEHHbIE B COOTBETCTBYHOLUMX TEXHUYECKUX OMUCAHUAX U PYKOBO-
AcCTBax No aKcnryataumm npuMmeHsemblx Npnbopos.

YcnoBusi npoBegeHUsA NOBEPKU

Mpun npoBeaeHUM NOBEPKM AOIMKHbI ObiTb COBNOAEHLI creayroLLme
yCrnoBwsi:

TemnepaTypa okpyxatowiero sosgyxa ot 15 go 30 °C;
TemnepaTtypa xuakoctn ot 5 go 40 °C;
OTHOCUTESNbHas BRaxHOCTb Bo3ayxa oT 30 go 80 %;
aTtmocdepHoe gasneHue ot 86,0 go 106,7 kla.

NMPUMEYAHWE. [donyckaeTcs BbINOMHEHWE MOBEpPKM B paboumx
YCIOBUAX 3KCMyaTaumm pacxogoMepoB npu cobniogeHun TpebosaHni
K yCNoBMUAM 3KCnsiyaTauum noBepoYHoro obopyaoBaHus.

[ns obGecnevyeHnss BO3MOXHOCTU BbIMOSTHEHWUS] NMOBEPKN HA MecTe
3KcnnyaTauum pacxogoMepa MOHTaX y3na yyeTa LOMKEH BbINONHATb-
cs ¢ 6arnacHbiM TpybonpoBogoMm.

MoproToBka K NpoBeAeHUI0 NOBEPKU

I'Iepe,q npoeegeHmnem noBepKn OOJDKHbI ObITb BbIMOMHEHbI cnegywuime
noaroToBUTEsbHbIE pa6OTbIZ

npoBepKa HanMunsa NoBepoYHOro obopynoBaHUSA M BCMOMOraTesnbHbIX
YCTPOWNCTB (Npucrnocobnennin), nepedncrieHHbIx B n.5.2;

npoBepka Hanuuus AerCcTBYIOLNX CBMAETENbCTB (OTMETOK) O MOBepke
NCNonb3yeMbIX CPEACTB N3MepPEHUI;

nposBepka cobnioaeHnsa ycnosuim n.5.5;

npoBepKa HanMyMsa Ha pacxogomMepe 3TUKETKM C TOBAPHbIM 3HAKOM W3-
rotosutens — pmpmbl «B3NET »;

NpoBepKa Hanuuusa nacnopTa Ha NnoBepsembllii pacxogoMep U COoOTBEeT-
CTBUS KOMMIEKTHOCTM Y MapKUPOBKM pacxodomepa, ykasaHHbIM B nac-
nopre;
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5.6.2.

noarotoeka k paboTe NoBEpPsSiEMOro pacxogomMepa, CpeacTts U3MepeHui
N BCNOMOraTesnbHbIX YCTPOWUCTB, BXOOALMX B COCTaB MOBEPOYHOIrO
obopyaoBaHus, B COOTBETCTBUN C MX IKCMNyaTauMOHHOW OOKYMEeHTa-
Lmen.

Mepen npoBegeHnem onpoboBaHWA U MOBEPKM cobupaeTcsi cxema B
cooTBeTCTBUKN C puc.l.1 (AN NnoBepkn MeTo4OM HenocpeacTBEHHOro
cnnyenus) unu puc.l.2 (Ans NoBepkn UMUTaUMOHHLIM MeTogoM) [pu-
noxexwus .

3HauyeHnna napameTpos [, Heo6xoauUMbIX ANA NOBEPKU METOAOM
HenocpeACcTBEHHOro CriMyeHuns, cogepxartcs B nacnopte Ha [1[1.

5.7. NpoBeaeHne NoBepKU

5.7.1. BHewWHU ocMoTp

MNpy NpoBeAEHUN BHELLUHErO OCMOTpa AOMKHO OblTb YCTAHOBMEHO
COOTBETCTBME BHELLUHEro BMAa pacxogomepa crneaylowum TpeboBaHu-
aMm:

Ha pacxogomepe A0MmKeH OblTb yKa3aH 3aBOACKON HOMEP;

Ha pacxogomepe He OOIMKHO BbiTb MeXaHU4YeCcKuX noBpexaeHun u ae-
dPeKTOB MOKPbITUW, NPENATCTBYIOLWMNX YTEHUIO HALMUCEN U CHATUIO OT-
CYETOB MO MHAMUKATOPY.

Mo pesynbTataM ocmoTpa genaetcd OoTMeTka O COOTBETCTBMMU B
npotokone (MpunoxeHue IN).

5.7.2. OnpoboBaHune pacxogomepa

Onpo6oBaHne BbINOMHAETCA C Lenblo ycTaHoBneHus paboTtocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaeTcd npoBoanTb 6e3
NPUCYTCTBMSA NOBEPUTENS.

OnpoboBaHne pacxogomepa nNpomM3BOAUTCS METOAOM nponycka
XMOKOCTU Ha NOBEPOYHON YCTAHOBKE WNN MMUTALMOHHBIM METOAOM C
nomoLLbo komnnekca nosepoyHoro «B3JTET KMy,

N3meHasa pacxoq, NpoBepUTb HanMume MHAuKaumm namepsemMblx u
KOHTPONMMPYEMbIX NapaMeTpoB Ha UHOMKATOpe pacxogomepa (npu ero
HanMyumn), Hanu4Yne KOMMYHUKaLVMOHHOM CBA3M No RS-BbIXoAy € nepco-
HamnbHbIM KOMMLOTEPOM, HaNM4Yne CUrHanoB Ha MHAPOPMaLMOHHBIX Bbl-
xogax.

Mo pe3ynbTatam onpoboBaHWs AenaeTcs OTMeTKa O COOTBETCTBUM
B npoTokosne (Mpunoxenune IN).

5.7.3. OnpegeneHne OTHOCUTENbHOW MOrpeLLIHOCTN pacxogoMepa MeToLoM

HenocpeacTtBeHHOro CrindeHn4d

OnpegeneHne OTHOCUTENBLHOM MOrPELUHOCTM pacxogomepa npu
namepeHun obvema (cpeagHero o6 bLEMHOIO pacxoda) Xnakoctu Ha no-
BEpPOYHOM YCTaHOBKE NpoBOAUTCS npu 3HavyeHnax pacxoga — 0,05Quave,
0,1-Quaue, 0,5-Quans (pacxon yctaHaBnmnBaeTcs ¢ gonyckom + 10 %).
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5.7.3.1.

5.7.3.2.

5.7.3.3.

Quane ONpeaensaeTcs no gopmyne:
Quane = 2,83'10-3'V'Dy2, MS/‘-I,

roe v =10,6 m/c;

Dy — onameTp ycrnosHoro npoxopa I, mm.

OTHOCUTENbHAas NOrPEeLHOCTL ONpeaensieTcs CpaBHEHNEM OENCT-
BUTENbHOrO 3HayeHus obvema V, (cpegHero ob6beMHOro pacxopa

Quocp) U 3HaYeHus obvema V, (cpegHero obbemHoro pacxoga Quu),
N3MEPEHHOro PacxoAoMEPOM.

Mpn noBepke cnocobom namepeHus obbema B Ka4eCTBe AENCTBUTENb-
HOro 3HayeHus obbema V, ncnonb3yeTca 3HavYeHne obbema XKUOKOCTH,
HabpaHHOro B 06bEMHY0 Mepy MOBEPOYHOM YCTAHOBKM, UITN NOKa3aHUS
obpasuoBoro cyetyuka. [lencreutenbHoe 3HavYeHue cpegHero oobem-
Horo pacxoga Qe ¢p ONpeaenseTcs no dopmyrne:

Quoe = _I_—° , (5.1)

roe %\,o o — AeNCTBUTErNbHOE 3Ha4yeHue cpefHero o6GbLEMHOro pacxo-
ja, m~/v;

V, — AefCTBUTENbHOE 3HadYeHre obbema, M°;
T, — Bpems nsmepeHus, u.

Mpn noBepke crnocobomM nsMepeHuss pacxoda OeNUCTBUTENbHbIE 3HAYe-
HUSA pacxoda U oGbema onpeaensTcs pacyeTHbIM NyTeM:

n
2.Qu)
_ =1

Qvo cp ! ’ (52)
n

Vo = Qvo cp xT,

u?

(5.3)

rae Quo cp — AENCTBUTENBHOE 3HaYeHne cpefHero o6bLemMHoOro pacxo-
na, M3/q;

Vo — AeCTBUTENbHOE 3HaYeHre obbema, M°;

Qoé — [JEenCTBUTENbHOE 3HayeHWe pacxoga npu j-TOM usMmepe-
HUKN, M/\Y;

n > 11 — KONNMYECTBO OTCYETOB 3a MHTEepBan BpemeHu T,,.

Mpn noBepke cnocoboM M3MepeHus Macchl Ans onpeaeneHna OencT-
BUTESTbHOMO 3HAYeHUs1 MacChbl XXMAKOCTU Ha MOBEPOYHbIX YCTAHOBKax C
BECOBbIM YCTPOWCTBOM MOJIb3YOTCA NOKa3aHUSMW BECOBOIO YCTPOWUCT-
Ba. [lenctButensHoe 3Ha4yeHne obbema npu 3TOM onpeaensieTcs no

dopmyne:
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Vo =0, (5.4)

roe Vo, — OencTBuTenbHoe 3HayeHne obbema, M3;
Mo — AEUCTBUTENBHOE 3HAYEHNE MacChl MSMepﬂeMOVI XWUOKOCTWU, KT,
p — MNOTHOCTb XWNOKOCTH, KF/M3.

[Mepen Hayanom MOBEPKM Ha NOBEPOYHOW YCTAHOBKE C BECOBbLIM
YCTPONCTBOM HeobxoaMMo onpefenutb Mo KOHTPOSbHOMY MaHOMeETpy
AaBreHne XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
[e NnoBepoYyHOM YCTaHOBKM. Ha OCHOBaHUM W3MEPEHHbIX 3HaYeHun
Temnepatypbl M pasneHua no Tabnuuam CCCL 98-2000 «Bopa.
YaeneHbin 06bem 1 aHTanbnuna npu temnepatypax 0...1000 °C n gas-
nenusix 0,001...1000 MlMa» onpegenseTca NMOTHOCTb MOBEPOYHOM
XNOKOCTWN.

[enicTButenoHoe 3HayeHwe cpegHero obbeMHOro pacxopa pac-
cunTbiBaeTcs no gopmyne (5.1).

5.7.3.4.0na cHATUA pe3ynbTaToB WU3MeEpeHuss obbema C uHAMKaTopa W
RS-BbIxoAa pacxogomepa BbINOMNHANTCA crneyowme npouenypbl. Ha
WMHOMKaTOpe pacxogoMepa M NOAKNIYEHHOM K RS-BbIXxogy nepcoHarnb-
HOM KOMMbIOTEPE YCTaHaBNUBAETCS PEeXUM BbiIBOA Ha 9KpaH nose-
psiemoro napametpa. lNepen KaxabiM U3MEPEHUEM NPOM3BOAUTCA pe-
rmcTpaumsa HadanbHOro 3HayeHunsa obvema Vy (Ms), 3aperncTpupoBaH-
Horo pacxogomepom. lNocne nponycka xungkoctn vyepes M B gaHHOM
NOBEPOYHON TOYKE PErucTpupyeTcsl KoHeyHoe 3HayvyeHue obbema Vi
(M3). Mo pa3HOCTM nNokasaHu pacCYMTbIBAETCHA M3MEPEHHOE 3HaYeHne
obbema KnaKkocTu:

V. =V -V (5.5)

u K H

roe V., — u3MepeHHoe 3HaueHne obbema, M>.

Mpwn pernctpaunmn nokasaHmn ¢ RS-BbIxoga U UHAMKaTopa Heobxo-
ANMO Mpu OAHOM M3MEPEHMM NPOMycKaTb Yepes3 pacxo4oMepbl Takoe
KONMYECTBO XXMAKOCTU, YTOObI HabmpaTb He meHee 500 egunHuy, mnag-
Lwero paspsga ycTpoMCcTBa MHOUKALMW NPU PEKOMEHOYEMOM BPEMEHU
namepeHuns He meHee 200 cek.

Mpy HEBO3MOXXHOCTW BbIMOMNHATL MOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke AN COKpalleHUss BpeMEeHN NoBEepKnU AoMnycKa-
eTCs BbINOMHATbL onpeaeneHne OTHOCUTENbHOW MOrpPeLIHOCTU pacxo-
AoMepa TOMbKO Mo MMMNYINbCHOMY BbIXOZy.

Mo umMnynbCHOMY BbIXO4y 3Ha4eHMe obbema, N3MEePEHHOE pacxo-
AOMepoM, onpeaensieTcsa no nokasaHMamM YactoTtomepa, NoaKMHYEHHO-
ro K COOTBETCTBYILLEMY BbIXOAy pacxogomepa. [lepen Hayanom wms-
MEepeHUs1 YacToTOMEpP YCTaHaBNMBAETCA B PEXUM CHETa UMMNYIbLCOB U
obHynsieTca. Mo ctapToBOMY curHamy MMMyrnbCbl C BbIXO4a pacxono-
Mepa Ha4yMHalT NOCTynaTbh Ha BXog YacTtoToMmepa. KonmyectBo Kunako-
ctm V, (M3), npowegwen yepela npeobpasoBatenb pacxoda, onpee-
nsieTcs no goopmyne:
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5.7.3.5.

V,=NxK,, (5.6)

rae N — konuyecTtso MMMNysrbCcoB, NOACHNTAHHOE HYaCTOTOMEPOM,
Ky — Bec nMnynbCa MMnNyJribCHOro Bbixoda pacxogomepa, M3/VIMI'I.

MuHUManbHO HeobxoaMMbIN OB6BEM KUAKOCTU, MPOMYCKAEMON Ye-
pe3 pacxogomep npu OAHOM M3MEPEHUU, NMPU perncTpaumm nokasaHum
C UMMYNbCHOrO BbiXxo4a AOMKEH ObITb TakMM, 4TOObLI HabpaTb HE MeHee
500 umnynbcoB.

M3mepeHHbI cpeaHnin 06 bEMHbBIN Pacxos XMAKOCTU, NpoLueaLlen
Yyepes pacxogomep, onpegensercsa no dopmyne:

QVu cp = ’ (57)

roe (SQW. cp — W3MepeHHoe 3HayeHue cpegHero oH6beMHOro pacxo-
ja, M /v;

V,, — U3MEepeHHOe 3HayeHne obbema, M°;
T,— BpemMsa namepeHus, u.

Mpu cbeme MHMOPMALMM C TOKOBOIO BbIXOAa U3MEPEHHOE 3Haye-
HVe cpeaHero 0GbeMHOro pacxoa paccYnTbIBaeTcs No oopmMyne

QVVI cp ZIIFJ.(QBH_QHH)—FQHH’ (58)

mMakc IMMH

rie Qu cp — W3MEpEeHHOEe 3HaYeHUe CpefHero O6LEMHOro Pacxo-
na, M/

I, — BbIXOQHOW TOKOBbIMA CUrHasn pacxogomepa, MA;

lwi — MUHMManNbHOE 3Ha4YeHMe TOKa AmanasoHa paboTbl TOKOBOrO
BbIXoAa pacxogomepa, MA;

Iwake — MA@KCMManbHoe 3HayeHne Toka ananasoHa paboTbl TOKOBOro
BbIXoAa pacxogomepa, MA;

Qsn — BEPXHMIN Npeaen namMepeHnsa cpegHero o6bemMHOro pacxoga
pacxogomepa, MS/q;

Qun — HWKHUIA Npeaen namepeHus cpegHero o6beMHOro pacxoga
pacxogomepa, M/u.

M3amepeHns npon3BoasaTcs HE MEHee Tpex pa3 B KaXKaown NoBepoy-
HOW TOYKe.

OnpefeneHve OTHOCUTENbHOW MOrpeLHOCT! pacxodoMepa npu name-
peHUn o6beMa XMOKOCTM BbINOMHAETCA No hopmMyne:

5 — Vui _VOi

vi

%100% , (5.9)

oi
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roe oy — OTHOCUTENbHAasi MNOrpeLLHOCTb pacxogomMepa npu n3amepeHnn
obbema B i-TOM NOBEPOYHOM Touke, %;

Vi — U3MepeHHOoe 3HayeHne obbema B I-TOM MOBEPOYHON TOM-
ke, M>;
Voi — AENCTBUTENBHOE 3Ha4YeHne obbema B i-TOW MOBEPOYHOM TOY-
3
Ke, M”.

OnpegeneHve OTHOCUTENBHOM MOrpELUHOCTU pacxogomepa npu
N3MepeHnn cpeaHero o6 bEMHOro pacxoda XXUOKOCTU BbIMOHAETCS Mo

dopmyrne:

QVu cpi - QVO cpi

Sy = 2T 100 %, (5.10)

VO cpi

rae dqvi — OTHOCUTENbHAsA NOrPELUHOCTL pacxogomMepa npu n3mepeHnun
cpegHero o6beMHOro pacxoaa B i-TON NOBEPOYHON TOYKe, Y%;

Qwi cpi — M3MEPEHHOE 3HayeHue cpefHero o6bLeMHOro pacxoga B
i-TOM NOBEPOYHON TOYKE, M3/q;

Quo cpi — OENCTBUTENBHOE 3HaYeHne cpeaHero o6bEMHOro pacxoaa
B i-TON NOBEPOYHON TOYKE, M.

PesynbTaTbl MOBEPKN CYMTAOTCS MOMOXUTENbHBIMU, €CMU MaKCU-
MasbHble 3Ha4YeHMs1 NOrPELUHOCTM pacxodoMepa Npu M3MepeHun obb-
emMa Unu npu U3MepeHun cpeaHero o6 bLEMHOIO pacxoda B Kaxagon us
NMOBEPOYHbIX TOYEK HE MPEBbILWAKT 3HAYEHWUWA, YCTaHOBMEHHbIX B Ha-
CTOSILLLEM PYKOBOACTBE NO 3KChnyaTauum.

Mo pesynbTatam NOBEpPKW LeraeTcsa OTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxenue IN).

Ecnn norpeliHoCcTb M3MepeHus BbIXOAUT 3a npeaenbl HOPMUPO-
BaHHbIX 3HAa4YEHWUI, BbINOMHAETCS OCTUPOBKA pacxoaomMepa, nocre Yero
noBepka BbIMOSHSAETCA NOBTOPHO.

5.7.4. OnpeueneHme OTHOCUTESTbHOM norpewHoCcTn pacxogomepa MMmUtTauun-
OHHbIM METOAOM

OnpegeneHne OTHOCUTESNBLHOW MOrPELLIHOCTU pacxogoMepa UMU-
TAUNOHHLIM METOLOM NPOU3BOAUTCA B [iBa dTana:

- onpepeneHne napameTpos nNepBn4HOro npeo6pasoBaTenﬂ pacxona,

- onpegerneHne norpeLHoCcT BTOPUYHOMO U3MepUTENBHOro npeobpaso-
BaTens pacxogomepa npu M3MepeHun cpegHero o6bLEMHOro pacxoga
n obbema XMOKOCTM Mpy MOMOLLUM noBepoyHoro komnnekca «B3JIET
KMy B64.00-00.00.

5.7.4.1. OnpegeneHne napameTpoB NEPBMYHOIO NpeobpasoBartens pacxoaa

MapameTpbl NepBMYHOrO NpeobpasoBaTensa pacxoga onpeaenstoT-
Cs1 NPW BbIMNYCKe 13 NPO3BOACTBA MW MPU BbINOSIHEHUM €r0 MOHTaXxa B
COOTBETCTBUM C AOKYMEHTOM «Pacxogomep-cyeTumk ynbTpasByKOBOW
«B3NET MP». UcnonHenna YPCB-510V u. NHCTPYKUMS MO MOHTaXxy»
B12.00-00.00-56 M. CobnogeHue TpeboBaHUA UHCTPYKLUMA MO MOH-
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Taxy obecneynmBaeT BbINOMHEHME N3MEPEHUIN pacxoda n obbema c no-
rPELLIHOCTSIMU, HOPMUPOBaHHLIMK B PO Ha pacxogomep.

5.7.4.2. OnpegeneHne NorpeLHoCcT BTOPUYHOIO U3MepUTernbHOro npeobpaso-
BaTesid pacxogomepa

5.7.4.2.1. Onpegenexune norpewHoctn Bl npn namepeHnn pacxoga
Pacxogomep nepesoantcsa B pexum «[TOBEPKA».

K BTOpMyHOMY npeobpasoBaTtento pacxogomepa noaknovaeTcs
YacToToMep, C MOMOLLbIO KOTOPOro uamepsieTcsi 4Yactota (nepuon)
LWITATHOrO KBapueBOro reHeparopa onopHoun yYactoTbl (40 MIy) pacxo-
Aomepa. MNonyyeHHoe 3Ha4YeHne 4acTOoTbl 3aHOCUMTCSI B MAcnopT U BBO-
ANTCS B pacxogomep.

OTanoHHoe 3HayeHWe pacxoga MMUTUPYETCS PacXxo4oMepoM C
NMOMOLLbIO BPEMEHHON 3aAepXXKW 30HAMPYHOLLEro umnynbca, opmu-
pyemori 13 N-ro konuyectsa NepuogoB cuUrHana ornopHOro KBapLeBoro
reHepatopa pacxogomepa. Yncno N onpenensieTca 3HaYeHUEM UMU-
TUpyeMoro pacxoaa.

OnpepgeneHne oTHocuTenbHOM norpewHoctn Bl npoBoguTcs
an 3HA4YEeHNAax paCXOD,a - 0,0S'QHam6, 0,1 QHam6, 0,5 QHamﬁ, QHamﬁ, F,D,e
Quaue = 300 M3/ Pacxop yctaHaBnmnBaeTtcs ¢ gonyckom + 20 %.

[MoBepoyHble 3HA4YeHUs pacxoja YyCTaHaBnMBAKTCA MNocneaoBa-
TenbHO. Bpemsa nameperHna — He meHee100 cekyHA. [N KaXXaon TOYKK
He MeHee 3 pa3 CHMMaTCSA YCTaHOBUBLUMECS MOKa3aHUs pacxogome-
pa ¢ MHPOPMALUUNOHHLIX BbIXOAOB (B TOM YUCe C MHAMKATOpa pacxo-
aomepa).

AbcontoTHasa norpewHocTb Bl npn namepeHnn pacxoga BbluMCns-
eTcsa no opmyne:

AQjj = Qjj — Qo (5.11)

roe AQj — abcontoTHasa norpeliHocTb Bl B i-ToM noBepo4HON TouKe
npu j-TOM N3MEPEHNN, M3y

Qjj — Noka3aHuAa pacxogomMepa B i-TON NMOBEPOYHON TOYKE NP j-TOM
n3MepeHun, MS/q;

Qoi — 9TanoHHOE 3Ha4yeHue pacxoga B i-TOM NMOBEPOYHOM TOYKe,
M3y,
CwmelueHne Hyns onpegensieTca no popmyne:

n
__1(2 x AQqj + AQ2))
H=12 T , (5.12)

roe H — cmellenme Hyns, M°/y;

AQqj, AQz — 3Ha4yeHuUs abCONIOTHbIX MOrPELUHOCTEN U3MEPEHUs
pacxoga B 1-oM U 2-0M NOBEPOYHbIX TOYKaX COOTBETCTBEHHO MPWU j-TOM
n3amepeHuu;

N — KONIMY4ECTBO N3MEPEHUN.
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OTtHocuTenbHas norpewwHocTb Bl BelvucnaeTcs no gopmyne:

AQ;—H

ij
oi

x 100 %. (5.13)

PesynbTatbl NOBEPKU CYMTAKOTCA MOMNOXUTENbHBLIMU, €CNU MaKCu-
MarbHble 3Ha4YyeHUsl NOrpPeLlHOCTU pacxogoMepa B Kaxaow u3 nose-
POYHbIX TOYEK He npeBbIWatoT 3HavYeHus + 0,25 %.

5.7.4.2.2. OnpepeneHune norpelwuHocT Bl npu namepeHmn obbema

5.8.
5.8.1.

5.8.2.

5.8.3.

Heobxoanmo 3aHecTu 3HayYeHue CMeLleHus HYyI4, onpeneneHHoe
BblLle.

Mpn nomoLM BpeMEHHON 3afepXKKU 30HOUPYIOLLEro umnynbca,
dhopmMMpyemMon 13 NnepmoaoB cuUrHana onopHOro KBapLeBOro reHepaTo-
pa pacxogomepa, ycTaHaBnMBaeTcsl Hauborbllee 3HavyeHue pacxoga
(300 M3/q), 3aTeM OBHYNAITCS 3HA4YeHUs cyeTymka obbema pacxono-
Mepa u pacxogomep NepeBOANTCS B peXUM mamepeHus. [pomssoauT-
cs1 HakonneHne obbeéma. MNMpoaomMKUTENbHOCTb N3MEPEHNA — HE MEHee
100 cekyHa. lNokasaHusa pacxogoMepa CHUMAKTCS HE MeHee Tpex pas.

OTHocuTenbHas norpewwHocTb Bl npu namepeHun obbema Bblunc-
nsieTcs no oopmyne:

Vi =V
8y = A9 .100%, (5.14)

Vj
0j

roe dy — oTHocuTernbHasa norpelHocTs Bl npu j-tom namepenuu, %;
Vj — noka3aHusa pacxogomepa npu j-Tom n3mMepeHuu, m3;

Voj — 3TArNOHHOE 3HaueHne 06bemMa Npu j-ToM U3MepeHnn, M°.

PesynbTaTbl NOBEPKU CYMTAKOTCSA MOSNTOXUTENBHBIMU, €CNU MaKCu-
MarbHble 3Ha4YeHNsa MOrpeLlHOCTM pacxogomepa npu Kaxaom usmepe-
HUM He npeBbIWaloT 3HavYeHus £ 0,25 %.

PesynbTatbl NOBepKM 3aHOCATCA B MPOTOKOS, (hopmMa KOTOPOro
npueeaeHa B NMpunoxeHun I

OdopmneHue pe3ynbTaToB NOBEPKU

Mpy NONOXWUTENbHbLIX pe3ynbTaTax NoBepku AenaeTcsa 3anucb B nac-
nopTe pacxodomMepa, 3aBepeHHasi MoANUCHI0 NOBEPUTENS C HaHECEHU-
eM MoBepuUTENbHOro Kneima, unu ohopMnaeTca CBuaeTenbLCTBO O MNo-
Bepke, Mocne 4Yero pacxogoMep OonyckaeTcs K aKchnyaTtauunm ¢ Hop-
MUPOBAHHOW NMOrPEeLLHOCTbIO.

B cnyyae otpuuaTenbHbIX pe3yrnbTaToB MepBUYHOM MOBEPKN pacxono-
Mep BO3BpalljaeTcs B NPoOM3BOACTBO Ha AopaboTKy, rnocne yero noa-
NEeXUT NOBTOPHOM MOBEpPKeE.

B cnyyae oTpuuaTenbHbIX pe3ynbTaToB NepuoanMyeckor NoBepKN pac-
xogomep GpakyeTcs, a KInemmo racuTcs.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

\ 4

250*

A

\ / B3NETMP (©

PACXO[IOMEP-CHETHUK YNIbTPA3BYKOBOM

125* 2
154+ ..@ B.
@DEE

\ " B3SET
(YPCB-510Vy =24 B) )
/

A \

I I )

jamajl

] T T ]
Macca He bonee 2,5 kr

)

I]]]\_@ﬂ]][ J][[

A J

- A/

pu

a) Bug cnepeau

6) BMA CHU3Y

* - cnNpaBOYHbIN pasmep

1 — Qucnnel uHOukamopa; 2 — knasuamypa; 3 — Modyrb obpabomku
O0aHHbIX; 4 — MoOyrnb BUFI; 5 — moHmaxxHbIl modyrb; 6 — cy6610k 06-
pabomku OaHHbIX; 7 — 2epM08800kbI; 8 — pasbem RS-232; 9 — knemma

3a3eMJIeHUA.

Puc. A.1. BTopu4HbIM namepuTtenbHbIN Npeobpa3oBaTenb.
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* — CnpaBOYHbIN pasmep
1 — DIN-petka; 2 — KpoHwmeuH; 3 — BI1.

Puc.A.2. Bup Bl kpoHwTenHamu ansa kpenneHua Ha DIN-peunky 35/7,5.
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paHn nog kKntod 36 MM 4NA YCTAHOBKU U
AeMoHTaKa MIA M3 MoHTaXKHOro naTpybka

M3ny4atoLan na1oCcKoCTb

BHyTpeHHAA
H BTY/IKa
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a) c NNacTMaccoBbIM MPOTEKTOPOM

[paHu nog ka4 36 Mm 41A YCTAaHOBKU U
LeMOHTaXKa MNIA 13 MOHTaXKHOTo naTpybka

M3ny4yatoLas Nna1oCKOCTb
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0) ¢ TUTAHOBbLIM NPOTEKTOPOM

[paHn nog kntod 36 Mm oA yCTaHOBKU U
AemoHTaxka MIA 13 MoHTaXKHOro naTpybKa

M3ny4atow,asa naocKoCTb

HaknaHas raiika

4

11 /
- jl 4
/
-« 145-250* >

B) C TUTAHOBbLIM NMPOTEKTOPOM U HAKUOHOW rankon

Macca He 6onee 1,0 kr
Puc.A.3. Bpe3Hou (BBUHYMBaeMbIn) MIA.
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* - CnpaBO4HbIN pasmep

1 — kopnyc ycmpoucmea; 2 — kaberu 0nsi cmbikosku ¢ [19A; 3 — pa3b-
eMbl 0151 odKoYyeHuUs1 kaberneu cessu ¢ BI.

Puc.A.4. YcTponcTBo cornacyrouiee.
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NMPUNOXEHUE B. CxeMbl aneKkTpnyeckume

B.1. Cxema coeanHeHun pacxogomepa

BTOPUYHbIN
NMPEOBPA30BATEIJb

noA —& NaA1.1
GND
GND
GND

PEAL.1
RXD GND
TXD PEA1.2
GND
GND PEA2.1
GND
RTS PEA2.2
CTS GND

RS-232 Kawan 1 << Uems
1|1
2 | 2
3| 3
4 | 4

g M3A1.2

Lo Lo

Ol ([N~ |W|IN|F

RS-485
A/Data-
B/Data+

GND

YH.BbIX. O

TSOUT+
TSOUT-

YH.BbIX. 1-4

TSOUT1+
TSOUT1-
TSOUT2+
TSOUT2-
TSOUT3+
TSOUTS3-
TSOUT4+
TSOUT4-

Tok.BbIX. 1 (2)

GND
GND
|
[

x

Ethernet
X+
TX-
RX+
RX-

'

=24 B

Puc. B.1. Cxema coeanHeHun pacxogomepa ucnonHeHusa YPCB-510V u.

Cxembl nogkntoyeHus MNMIA ¢ ncnonb3oBaHMEM YCTPOUCTBA corna-
cytoLiero, yCTponcTea KOMMYTaUNOHHOIO 1 6noka koMmyTaumm npuee-
AEHbl B UHCTPYKLMM MO MOHTaXY.
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B.2. Cxema OKOHEe4YHOro Kackaga yHmBepcanbHbIX BbIXOA0B

MNuTaHne okoHeyHOro kackaga (puc.1) yHMBepcanbHbIX BbIXOL4OB
MOXET OCYLLECTBNATLCS Kak OT BHYTPEHHEro MCTOYHUKA NUTaHMS — aK-
TUBHbIA peXuMM paboTbl, Tak U OT BHELLUHEro MCTOYHUKA — MACCUBHbIN
PEXMM.

+5V

1 KOm

< J1(31, 33, J5,37)

¢ «TSOUT+»
(«TSOUTx+»)

X
«TSOUT-»

J2 (32, J4, 36, J8) («TSOUTx-»)

Puc. 5.2. Cxema OKOHEeYHOro Kackafa yYHMBepcalbHbIX BbIXOAOB.

B ckobkax Ha cxeMe ykasaHbl 0603Ha4YeHMs1 Anst yHMBeEpPCanbHbIX
BbIXOOB CEPBUCHbLIX MOOYIEN.

[na yctaHoBneHHoro 3HayeHus AKTuB. Yp. <Bblicokun> Hannumio
UMNynbCa Ha BbIXO4Ee B YAaCTOTHOM W UMMYSIbCHOM pexuMmax, a Takke
HanMyuio cobbITUS B NMOMMYECKOM peXmMMe COOTBETCTBYET Pa3OMKHYTOe
COCTOSIHME 9MEKTPOHHOro Kntoya. Npu oTCyTCTBMM uUMMNynbca U OTCYT-
CTBUM COOBITUS 3NTEKTPOHHbBIN K04 3aMKHYT.

[na yctaHoBAEHHOro 3HayeHusi AKTUB. Yp. <HU3KunN> coctosHus
3NEKTPOHHOrO Kritoya obpaTHble.

[Mpn aKTMBHOM pexume paboTbl OKOHEYHOro Kackaga U pa3oMKHY-
TOM 3NIEKTPOHHOM KIloYe HanpsbkeHue Ha Bbixode OyaeTt B npepenax
(2,4 — 5,0) B, npu 3amkHyTOM Kritove — He 6onee 0,4 B. PaboTta Bbixoga
npy aKkTUBHOM pexume paboTbl OKOHEYHOro Kackaga Aonyckaetcs Ha
Harpysky ¢ conpoTmBneHmem He meHee 1 KOMm.

B naccuBHOM pexume nuTaHue OOSMKHO OCYLLIECTBNATLCHA Hanpsi-
X€HMEM MOCTOSAHHOro Toka oT 5 4o 15 B oT BHewWwHero nctovHuka. [o-
nyckaeTcs nuTaHue HanpsxeHuem o 24 B, npu aToM amnnuTtyga Bbl-
XOOHbIX UMMYyNbCOB ByaeT orpaHu4eHo ypoBHem B 15 B. [Jonyctumoe
3Ha4YeHMe KOMMYTUPYEMOrO TOKa Harpyskm He 6onee 10 MA.

MoaknoYeHne OKOHEYHOro Kackaga K BHYTPEHHEMY WCTOYHUKY
+ 5B ocyuwecTBnsieTcs C MOMOLLbI COOTBETCTBYIOLNX MEepeMbIYek,
3aMblKaloLWNX KOHTAKTHbIE NMapbl YCTAHOBKN pexnma paboTbl OKOHEYHO-
ro Kackaga yHMBepcanbHOro BbIXoAa.

[nnHa nuHum ceasun ans YHUBEpPCAlibHbIX BbIXOO0B — 0 300 m.
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NMPUNOXXEHUE B. KommyTauusa moaynen pacxogomepa

S

P)

@
20

mm

Sloe

HH

SN [EBEE

Gr LL

A — OKHO 01151 pa3meuweHUs1 KOMMymaUuUuOHHbIX 3/1IEMEHMO8 KOMBUHU-
po8aHHO20 MOQYris 8HEWHUX cesa3el;
61, B1 — okHa 0nsi pa3meuw,eHusi KoMMymauyUuOHHbIX 3/1IeMeHMo8 cep-
8UCHO20 MOQYJIs1 BHEWHUX c853el, ycmaHOo8eHHo20 6 criom 1;
62, B2 — okHa 0nsi pa3meuw,eHusi KoMMymauyUuOHHbIX 3/1IeMeHIMo8 cep-
8UCHO20 MOQYIIS1 BHEWHUX C853€el, yCmaHOB8/IEHHO20 8 criom 2;
["— pe3epsHble OKHa;
L — OKHO Onsi pasmew,eHuUsi KOMMymauuOHHbIX 3/1EMEHMO8 MpPUeMOo-
rnepedarowie2o MoOyris;
1 — konnoOka npedoxpaHumerns 1 A e uenu =24B;
2 — pasbeM 0r1s nodknYeHus kabesns numaHus =24B;
3, 4 — KoHmakmHsble naps! J3, J4 coomeemcmeeHHO 011 ycmaHO8KU
pexuma pabomel npubopa:
- J3 — KOHMakmHas napa paspeweHusi Modughukayuu Kaaubposoy-
HbIX napamempos;
- J4 — KOHMakmHas napa paspeweHuss Modughukayuu rnapamempos
YHKUUOHUPOBAHUS;
5 — mexHonoau4eckuli pasvem 05151 MOOKIYEHUS Yacmomomepa npu

U3MepeHuUU 4acmombl OfIOPHO20 Keapua (UCrosfb3yemcs rnpu rnogepke
rnpubopa).

Puc.B.1. Bug czagm moayns o6paboTKu AaHHbIX.
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Puc.B.2. KoMMyTauMOHHbIE 3NIeMeHTbl KOMOMHMPOBAHHOIO MOAYNS.

Tabnuua B.1. O603Ha4YeHMe KOHTaKTHbIX 31IeMeHTOB U CUrHanoB KOMOUHU-
poBaHHOro moayns.

HanmeHoBaHue OBosHaveHue O603Ha4veHne CurHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4yeHne KOHTaKTHOro arfieMeHTa
aNeMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl YCTAHOBKM pexnma paboTbl
J2 yHMBepcarnbHoro Bbixoga 0
J3 KoHTakTHbIe Napbl YCTAaHOBKM pexmnma paboThl
] J4 npubopa
- GND
RS-485 - A / Data-
- B / Data+

K pasbemy RS-232 KOMOMHMPOBAHHOIO MOAyns MOAKMYaeTcs
wnend (nnockum kabenb) OT BHELWHErO pa3bema, PacnonoXeHHOro Ha
Kopnyce MOHTaXHOro Moayns.

Lnend
(Bng ceepxy
1.2.3.4.5 |l:||:||:||:7| [\I/I Ll pasbema co
Se et 9‘ IEEEE 1 I Lnevdom)
2 8
a) BN CHapy>Xun Ha BHELLHWI 0) kabenbHbIN pasbem, NOLKITHYaAEMbIN
pasbeM DB9 nHTtepdenca K pasbemy RS-232 koMOGUHMPOBAHHOIO
RS-232 Moayns

Puc.B.3. KommyTauma nHrtepcgenca RS-232.
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TSOUT4+
TSOUT4-
TSOUT3+
TSOUT3-
TSOUT2+
TSOUT2-

TSOUT1+

UMN.BbIX.
TSOUT1-

J3J4
EEEE‘EE'EEE]

ol

s

Puc.B.4. MapkupoBKka KOMMYTaLUOHHbIX 3J/IEeMEHTOB MOAynsA yHUBepcanb-
HbIX BbIXOA0B.

Ta6bnuua B.2. Hymepauus yHuBepcanbHbIX U TOKOBbIX BbIXOA0B B 3aBUCMMOCTH

OT MeCTa YCTaHOBKU MOoAyIA.

KoHTaKT. napbl YCTaHOBKU
MecTo YCTaHOBKM
MapkmpoBka HaumeHoBaHue 1 Homep pexuma paboTbl
Homep | o6o3Hau. CcuUrHanos BbIXOAA MOAYIS 0603Hau. MapK1poBKa
crnoTa OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHMBepcanbHbIn 2 J3, J4
1 b1 TSOUT3 +/- | YhusepcanbHbii 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 4 J7,J8
1 bl : ; g“g TokoBbIN 1 - -
2 B2 oD TokoBbIl 2 i i
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ETHERNET

RX
RX+
TX
TX+
[ o]
[ el
[ el
[ e]

A

@\_ , J3J4 —
| R R =

TOK.BbIX.

GND
GND

Puc.B.5. MapknpoBka KOMMYTaLMOHHbIX 35IEMEHTOB MoAyJfie TOKOBOro Bbl-
xopna v uHtepdenca Ethernet.

(BMA CO CTOPOHDI (Bna cnesa
NOOKMIOYEeHNS K pasbema c
OTBETHOMY pasbemy) kabenb kabenem)

1 8

a) kabenbHbI pasbeM RJ45 ond NOAKMOYEHMST K CETU nMepedayvn OaHHbIX Unu

MK
KoHTakTbl
Lenb Pasbem moayns Pasbem RJ45
Ethernet NoaKIIto4YeHne K cetun noakntoyeHue k MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua kKoMMyTaumMm CUrHanoB B kabene cBA3WM NPy MNOAKITHOYEHNN K CETU ne-
pegayvn gaHHbIX U nogkntoydeHnn K MK

Puc.B.6. KommyTtaumsa nHtepcenca Ethernet.

55



NMPUNOXEHMUE T'. MNMpunoxeHusa K MeToauKe NOBEPKU

CxeMbl NOBepKMu pacxogomMepa

| nHanKaTop |

RS BbIXOA M3A WMM. BbIXOA ~ TOK. BbIXOA

- = | |

4 ~

X\A—. N

1 — emopuyHbIl rnpeobpaszosamerb nogepssemMo2o pacxooomepa, 2 —
mpy60rnpoeod NoeepoyYHOU ycmaHO8KU, 3 — UsMepumesibHbIl y4acmok;
4 — npeobpa3zosamernu snekmpoakycmuyeckue; 5 — yacmomomep; 6 —
murnnuamnepmemp; 7 — rnepcoHarbHbIU KOMbomep.

Puc.l'.1. CTpyKkTypHasi cxemMa noBepKu pacxogomepa MeToAOM HernocpeacT-
BEHHOrO C/INYEeHNSA Ha NOBEPOYHOWN YCTaHOBKeE.

2 1
/_
| vHOuKaTop | /
I RS «B3NET MP»
S - BLIXOA M3A yacT.BbIXOO  TOK. BbIXOA
- —° ]
—= E—
3 4 5 6

1 — 8mopuyHbIl rpeobpasosamerib 108epseMo20 pacxooomepa; 2 —
repcoHarbHbIl KOMMbomep; 3 — KOMIMIEeKC noeepoyHbil «B3JTIET
KMy, 4 — akycmuyeckuli cmeHd ¢ ycmaHoeneHHbiMU 3A; 5 — yac-
momomep; 6 — munnuamrnepmemp.

Puc.l.2. CTpyKkTypHasi cxema noBepku pacxogomepa UMUTaLUUOHHLIM MeTO-
OOM.
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MpoTokon noBepku pacxogomepa

(pekomeHayemas ¢popma)

MpoTokon NoBepku pacxogomMepa

3aBogckon HoMep "og Bbinycka

Bua nosepku

- Flynkr OTtmeTka 0
HaunmeHoBaHue onepaumn OOKyMeHTa MpumeyaHve
COOTBETCTBUMN
no noBepke
1. BHewHmn ocmoTp 5.7.1
2. OnpoboBaHne pacxogomepa 5.7.2
3. OnpepeneHne MeTPONOrMYECKNX Xxapak-
TEPUCTUK pacxogomepa 5.7.3 (5.7.4)
Pacxogomep K 9KcnnyaTtauum
(ropeH, He roaeH)
[aTa noBepkun « » 20 r.
MoBepuTtenb / /
(nognuceb) (®.1.0.)
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NMPUNOXEHUE [. NCTOYHNKMN BTOPUYHOIO NUTAHUA

RS
O 31

*

|

40* N2 100*

A
\
A
Y

a) BuA cnepeam 6) Bua cboky

* - CNpaBO4HbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/100KU 8bIXOOHO20 HarpsikeHusi =24 B; 2 —
€8emoOUOOHbIU UHOUKaAmMoOP BK/MHOYEHUS UCMOYHUKa 8MOpPUYHO20 ru-
maHusi; 3 — 8UHM 3a3eMrieHusi; 4 — 8UHMbI KOHMAaKMHOU KO/T00KU ro0-
KrtoveHus HanpsixeHus numadusi ~220 B 50 'y (L — nuHus, N — Hel-
mparnb); 5 — cepbea 051 0c8060X0eHUs 3awerniku;, 6 — 3awernika 0ns
kpenneHusi Ha DIN-pelke.

Puc. [.1. UcTouHMKM BTOpUUYHOro nutaHua cepum ADN-1524 (=24 B 15 BT) m
ADN-3024 (=24 B 30 BT).
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a) BuA cnepeaun 0) Bua cboky

* - CNpaBO4HbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO100KU 8bIXOOHO20 HarpsixeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamMop BK/MHOYEeHUS UCMOYHUKa 8MopuUYHO20
numaHusi;

3 — 8UHM MOACcMpPOUKU 8bIXOOHO20 HalpPsXXeHUs;

4 — BUHMbI KOHMAaKMHOU KOJIOOKU MOOKIMIOYEHUSI HAMNpPsXKeHUs1 NuUmaHusi
~220 B 50 'y (L — nuHus, N — Heumparib);

5 — cepbza 0515 0c8060X0eHUS 3aueriKu;

6 — 3awersnika 0ns kpernneHus Ha DIN-pelke.

Puc. O.2. UcTOYHMK BTOPUYHOro nutaHua cepumu DR-15-24 (=24 B 15 BT).
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A

Y

a) Bug cnepeau

* - CNpaBO4HbIN pasmep

-

A

56*

Y

0) Bng cboky

1 — 8UHMbI KOHMAaKMHOU KO100KU 8bIXOOHO20 HarpsixeHus =24 B;
2 — ¢8emoOUOOHbIU UHOUKaAmop BK/MOYEeHUS UCMOYHUKa 8MOopUYHO20

rnumaHus,

3 — BUHMbLI KOHMAaKMHOU KO/100KU MOOKITHOHEHUS Harnps>XXeHus numadusi

~220 B 50 'y (L — nuHus, N — Heumparib);

4 — cepbea 0151 0c8060XXK0eHUS 3aWlesiKu;

5 — auHM nodcmpouliKu 8bIXOOHO20 HarpsiXKeHUs;

6 — 3awesnika 0ns kpernneHus Ha DIN-pelike.

Puc.A.3. UcTo4yHMK BTOpUYHOro nutaHua cepumu DR-30-24 (=24 B 30 BT).
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100*

75

—

35*

a)

BMA criepeam

(\‘"3 B3MNET UBN [H[
(ﬂ UCTOYHUK BTOPUYHOI'O NMUTAHUA
UBMN-24.24
BxoaHoe HanpsikeHue/Tok ~154...264B/0,13A
YacTtoTa BXOAHOIO HanpsKeHus 50/60ly,
MakcumanbHasa BbIXOAHaA MOWHOCTE 24BT
Z‘D .)(50 BbIX0oAHOE HanpsHKeHUe/ToK = 24B/1A
)] [¢'e} CTeneHb 3aWuThl 1P40
BXonO BbIXOa
~154...264B/0,13A =24B/1A
é BE3 3A3EMIEHUA
HE BKNMIOYATb!
0|00 0|0
L J.__ N [ Ne ] +
l |
\ A =>4
\ m
>l 3’5*

33*

o |

ofl

oll

—Ofl— |

=

B)

BUA CHU3Y

* - cnNpaBOYHbIN pasmep
1 — kpoHWmMmeUH Ons KpenneHus Ha DIN-pelky 35/7,5; 2 — koHmakmHas
Korodka nooKYeHuUs HanpsixxeHus numaHus ~220 B 50 Iy (L — nu-
Hus, N — Hetimparnb); 3 — eUHM 3a3emreHus; 4 — uHOukamop pabomsi
UCMOYHUKa 8MOpPUYHO20 NumMaHus; 5 — KoHmakmHasi KorioOKka 8bIX00-
HO20 HanpsixeHus =24 B.

Puc.A.4.

UCTOYHMK BTOPUYHOro nUTaHUA
(=24 B 24 BT) Ana nuTaHus B3pbIBO3alMLLEHHOrO0 WCMOJSIHEHUS
pacxopgomepa.
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NMPUNOXEHMUE E. lNepeyeHb cpea, 3anpeweHHbIX Ans npumMmeHe-
Husa M3A B-502, MNI3A B-504

1. AueTtoH (Acetone)

A30THasa kucnota KoHueHTpaumen Gonee 20% HopmanbHOW TemnepaTypbl U
KoHueHTpaunen 6onee 10% Temnepatypon 6onee 80°C (Nitric Acid)

AmunaueTtat (Amilacetate)

ApomaTunyeckue yrnesogopoasl (Aromatic hydrocarbons)
BeHson (Benzene)

Bytun auetart (Butyl acetate)

OuxnopandTopmetaH (Dichlorodifluormethane)

OuxnopataH (Dichlorethane)

Ounatun ketoH (Dethyl ketone)

10. AnmeTtundopmamma (Dimethylformamide)

11. dnokcaHn (Dioxane)

12. Kpeson (Cresol)

13. Kcunon (Xylene)

14. KeToHbl (Ketones)

15. MetaHnon (Methanol)

16. MeTtun atun ketoH (Methyl Ethyl Ketone)

17. MopdonuH (Morpholine)

18. HadtanuH (Naphtalene)

19. OktaH Temnepartypon 6onee 20°C (Octane)

20. PasgenuTtenbHas xungkocTtb (DIN 53521)

21. CepHas kucnoTa KoHueHTpaumen 6onee 60% (Sulphuric Acid)
22. TetpaxnopatuneH (Tetraclorethylene)

23. TetpaxnopmeTtaH (YeTbipexxnopuctein yrnepog) (Carbon tetrachloride)
24. TeTpaxnoataH (npu Temnepatype Bbie HopmansHon) (Tetrachloroethane)
25. TeTparnapodypaH (Tetrahydrofuran)

26. Tonyon (Toluene)

27. TpuxnopbeHson (Trichlorobenzene)

28. TpuxnopaTtaH (npu TemnepaTtype Bbile HopManbHown) (Trichloroethane)
29. TpuxnopdtopmeTaH (Trichlorofluoroethane)

30. TpuxnoptpudTopmeTaH (Trichlorotrifluoromethane)

31. TpuxnopTpudTopataH (Trichlorotrifluoroethane)

32. YkcycHbin aHrngpug (Acetic Anhidride)

33. Xnop6eHson (Chlorbenzene)

34. XnopandptpoataH (Chlordifluoroethane)

35. XnopandtopmeTtaH (Chlordifluoromethane)

36. Xnopodopm (Chloroform)

37. Xnopdptopyrnepog (Chlorofluorcarbons)

38. UuknorekcaHon (Cyclohexanol)

39. UmknorekcaHoH (Cyclohexanone)

40. LaBeneBas knucnota koHueHTpaumen 6onee 20% (Oxalic acid)
41. 3tvn auetar (Ethyl acetate)

N

© N OA~®
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